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PREFACE. 


The  Seventh  Volume  of  the  Penny  Mechanic  and  Chemist,  and  the 
first  of  a  New  Series,  being  concluded,  we  are  again  constrained  to  thank 
our  numerous  Subscribers  and  Correspondents  for  the  very  kind  and 
liberal  patronage  which  they  continue  to  bestow  upon  the  Work. 

i 

It  has  been  our  anxious  desire  and  endeavour  from  the  commencement, 
to  render  it  worthy  the  encouragement  of  every  artisan  mechanic,  and  of 
every  member  of  society  desirous  of  improvement,  instruction,  or  enter¬ 
tainment,  in  the  arts,  sciences,  or  manufactures  ;  and  in  this,  we  think,  we 
have  not  been  disappointed.  Our  little  Work  has,  by  its  own  intrinsic 
merits,  found  its  way  into  the  hands  of  many  of  the  leading  scientific  men 
of  the  day ;  and  although  it  has  had  to  contend  with  the  swarms  of  cheap 
periodical  literature,  which  are  constantly  issuing,  yet  it  has  stood,  and  does 
stand,  aloof  from  the  whole,  inasmuch  as  its  pages  contain  nothing  but 
what  is  really  beneficial  and  instructive,  and  conducive  to  the  advancement 
of  the  mind  in  every  department  of  science. 

To  the  public  generally,  who  are  yet  unacquainted  with  the  value  of 
such  a  work  as  the  Penny  Mechanic  and  Chemist,  we  earnestly  re¬ 
commend  a  short  but  attentive  perusal  of  a  few  of  its  Numbers,  and  we 
shall  be  greatly  surprised  if  it  be  not,  in  every  instance,  pror  )unced  to  be 
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well  worth  the  small  trifle  at  which  it  can  be  procured,  and  deserving  of  a 
place  in  every  library  in  the  kingdom. 

To  our  talented  contributors,  we  would  again  present  our  most  grateful 
acknowledgments  ;  and  to  our  many  correspondents  who  seek  and  ob¬ 
tain  instruction  from  our  pages,  we  shall  still  be  most  happy  to  render 
every  information  and  facility  of  communication. 

London ,  Dec.,  1841. 
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SCIKNOP.  WITHOUT  MYSTERY. 


No.  III. 

ON  OPTICS  AN1)  THE  PRESERVATION  OE 
THE  SIGHT. 

(See  Engraving,  front  page.) 

\VrHF.N  a  ray  of  light  passes  obliquely 
from  one  transparent  medium  into  an¬ 
other  of  different  density,  it  changes  its 
direction  ;  and  this  deviation  from  the 
straight  line  is  called  refraction.  A  know¬ 
ledge  of  the  laws  of  refraction,  and  their 
application  to  various  curved  and  other 
surfaces,  constitute  the  most  important 
ami  difficult  branch  of  optical  science. 

A  general  idea  of  the  nature  of  refrac¬ 
tion  may  be  formed  from  the  following 
simple  experiments: — Place  any  heavy 
substance,  as  a  piece  of  money,  p,  fig.  1,  at 
the  bottom  of  an  empty  cup ;  and  let  a 
light,  L,  be  so  situated  as  to  leave  the 
piece,  p,  just  within  the  shadow,  e  r  u, 
the  nearest  ray  falling  at  u:  then  fill  the 
vessel  with  water,  taking  care  not  to 
move  the  piece,  r,  the  light  will  he  re¬ 
fracted  at  the  surface  of  the  water,  s,  and 
incline  towards  the  perpendicular  to  that 
surface  ;  and  the  ray,  I,  E,  instead  of  con¬ 
tinuing  in  a  straight  line  to  q,  will  change 
its  direction  at  E,  and  fall  upon  R,  leaving 
the  whole  of  P  illuminated. 

All  bodies  which  admit  of  the  passage  of 
light,  are  called  media  ;  and,  in  this  sense, 
a  vacuum  is  also  called  a  medium.  Al¬ 
though  a  ray  of  light,  passing  out  of  a 
rarer  into  a  denser  medium — that  is,  out 
of  one  which  is  specifically  lighter,  into 
one  that  is  specifically  heavier — is,  in  ge¬ 
neral,  turned  towards  the  perpendicular, 
that  is  not  universally  the  case  ;  for  it  is 
found  by  experiment,  that  the  refracting 
powers  of  bodies  are  not  always  exactly 
proportional  to  their  density.  In  the  ex¬ 
periment  above  described,  fill  the  vessel 
with  an  essential  oil  instead  of  water;  it 
will  he  found  that  the  refracted  ray,  E  R, 
will  form  a  greater  angle  with  the  surface, 
s,  than  when  it  passed  through  water,  al¬ 
though  the  oil  is  a  rarer  substance;  or  spe¬ 
cifically  lighter  than  water.  It  is  of  great 
practical  importance  to  ascertain  the  re¬ 
fracting  powers  of  the  substances  em¬ 
ployed  in  the  construction  of  optical  in¬ 
struments  ;  but,  in  the  following  explana¬ 
tions,  when  we  speak  of  a  denser  medium, 
it  is  to  be  understood  to  hare  a  greater  re¬ 
fracting  power. 

When  a  rav  passes  obliquely  out  of  a 
denser  into  a  rarer  medium,  it  is  refracted 
in  a  direction  farther  from  the  perpendi¬ 
cular  to  the  refracting  surface,  Place  a 


piece  of  money  in  n  cup  or  other  vessel  as 
before,  a. id  find  the  position,  o,  for  the 
eve,  so  that  r  is  just  concealed  from  view 
by  the  edge  of  the  vessel,  E.  Now  fill  the 
vessel  with  water,  and  the  ray,  it  w,  which 
before  proceeded  in  a  straight  line  above 
o,  is  refracted  on  emerging  from  the  wa¬ 
ter  into  the  rarer  medium,  the  air,  and 
taking  a  course  farther  front  the  perpen¬ 
dicular  to  s  w,  meets  the  eye  at  o.  If 
o  wr  he  a  ray  incident  at  w,  w  n  will  re¬ 
present  its  refraction  upon  entering  the 
water;  and  in  all  ca^es  it  is  found  that 
the  amount  of  refraction  is  the  same, 
whether  the  ray  pass  from  a  rarer  into  a 
denser  medium,  or  the  contrary.  There¬ 
fore,  if  o  he  a  luminous  body,  emitting  a 
ray,  o  w,  that  ray  will  fall  on  and  illu¬ 
minate  the  point,  n  ;  and  if  R  he  a  lumin¬ 
ous  body,  emitting  a  ray,  R  w,  that  ray 
will  fall  on  and  illuminate  the  point,  o. 


VOUILLOVS  PATENT  FOR  WEAV¬ 
ING  GLASS  FIBRES  IN  ORNA¬ 
MENTAL  FABRICS. 

( Abttract  of  Specification.) 

The  invention  relates  to  the  application 
of  fine  fibres  of  glass  as  ornamental  weft, 
in  weaving  either  fabrics  of  silk,  wool, 
cotton,  or  other  fibrous  material.  The 
looms  I  prefer  for  weaving,  are  what  are 
called  Jacquard  looms  ;  but  the  invention 
is  equally  applicable  to  other  looms,  where¬ 
in  ornamental  or  figured  fabric*  are  woven. 
And  1  would  here  state,  that  the  inven¬ 
tion  does  not  alter  the  mechanism  of  the 
loom,  nor  the  arrangement  of  the  threads 
of  the  warp,  and  the  mode  of  working  inay 
be  assimilated  to  working  with  two  or 
more  colours,  where  two  or  more  shuttles 
are  used.  And  in  order  to  make  the 
mode  of  working  most  clear,  I  will  sup¬ 
pose  that  a  Jacquard  loom  is  fitted  up  for 
weaving  silk  damask  of  two  colours,  blue 
and  gold  colour;  and  that  the  general 
ground  or  surface  is  to  he  satin,  with  or¬ 
namental  figures  of  the  yellow  :  in  such 
case  the  warp  would  he  arranged  suitably 
for  that  purpose,  and  the  pattern  either 
worked  by  separate  cards,  or  by  the  same 
cards  as  the  ground,  all  which  is  well  un¬ 
derstood  in  weaving;  and  I  will  suppose, 
that  in  place  of  having  the  gold  colour  in 
silk  yarn  (in  a  suitable  shuttle,  to  he  used 
in  conjunction  with  the  shuttle  for  the 
weft  of  the  same  colour  ns  the  warp,  for 
conjointly  producing  the  ground  of  satin 
fabric),  1  am  to  employ  fibres  of  glass  of 
a  gold  colour  as  the  ornamenting  weft ; 
and  I  will  suppose  that  the  loom  has  been 
at  work,  and  that  a  shed  of  the  warp  is 
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opened,  into  which  a  weft  of  glass  fibres  is 
nmv  to  be  brought  across  from  selvage  to 
selvage,  taking  care  that  the  weft  of  glass 
fibres  is  somewhat  wider  than  the  fabric, 
in  order  to  leave  the  ends  of  the  weft  pro¬ 
truding  beyond  either  selvage,  till  the  fa¬ 
bric  is  woven,  when  the  same  are  to  be 
cut  off.  And  in  order  conveniently  and 
readily  to  place  the  weft  of  glass  fibres  in 
the  shed,  when  open  to  receive  it,  the 
workman  with  his  right  hand  passes  a 
hook,  from  the  right  hand  selvage,  through 
the  opened  shed,  beyond  the  left-hand 
selvage,  and  takes  the  end  of  a  weft  of 
glass  fibres  in  his  left  hand,  places  it  in 
the  hook,  and  continues  to  hold  the  end  of 
the  weft  over  the  hook  :  he  then  with  his 
right  hand  draws  the  hook,  together  with 
the  weft,  through  the  shed,  till  the  other 
end  of  the  glass  weft  reaches  beyond  the 
right-hand  selvage,  when  he  disengages 
the  hook,  and  gently  moves  the  glass  weft 
up  with  the  reed  ;  another  shed  of  the 
warp  is  next  to  be  opened  by  the  work¬ 
man,  and  a  weft  of  silk  thrown  across  by 
the  shuttle  ;  and  the  same  is  to  be  beaten 
up  by  the  workman  with  the  reed  ;  and  it 
will  be  seen,  that  by  such  means  the  glass 
weft  will  be  materially  protected  from  the 
action  of  the  reed  by  the  weft  of  silk.  The 
workman  then  proceeds  to  introduce  an¬ 
other  weft  of  glass  fibres  in  a  shed,  accord¬ 
ing  to  the  pattern,  and  again  a  weft  of 
silk  is  thrown  across;  and  so  on,  till  the 
fabric  is  completed.  And  it  should  be 
remarked,  that  whatever  be  the  pattern 
woven,  care  should  be  observed  in  beating 
up,  that  a  weft  of  silk  or  other  yarn 
should  be  introduced  between  the  reed  and 
the  ornamental  weft  of  glass,  before  fully 
beating  up.  And  although  I  have  men¬ 
tioned  satin  as  the  ground  of  the  fabric, 
any  other  ground  may  be  used  ;  and  I 
have  only  mentioned  satin  as  an  instance, 
as  I  might  equally  have  taken  any  other 
class  of  weaving ;  for  it  will  now  be  seen, 
that  the  invention  does  not  materially  in¬ 
terfere  with  the  process  of  weaving  a  par¬ 
ticular  fabric,  other  than  in  respect  to  the 
material  employed  as  the  ornamenting 
weft.  Although  I  have  also  described  the 
weft  as  proceeding  from  selvage  to  sel¬ 
vage,  it  will  readily  be  understood,  that  if 
the  ornamenting  pattern  only  requires  to 
be  at  particular  places,  and  not  requiring 
the  weft  to  run  from  selvage  to  selvage,  in 
such  cases  the  workman  uses  a  shorter 
hook  ;  and  where  the  shed  is  opened  for 
the  ornamental  pattern,  he  draws  a  length 
of  weft  through  the  shed,  sufficiently  long 
to  protrude  at  the  back  of  the  fabric,  be¬ 
yond  the  shed  so  opened,  taking  care  that 
the  warp  is  suitably  arranged  to  lie  in 


such  wefts;  as  is  the  case  when  using  small 
hand-shuttles  in  making  like  descriptions 
of  ornamental  weavings. 

The  glass  having  been  spun  into  any 
desired  lengths,  according  to  the  width  of 
the  fabric,  and  into  exceedingly  fine  fibres, 
it  undergoes  the  following  process  to  pre¬ 
pare  it  for  use  : — Bundles  of  the  glass  fibre 
are  placed  on  glass  bars,  in  a  strong  closed 
vessel,  communicating  with  a  steam- 
boiler,  by  means  of  which  the  glass  may 
be  slightly  damped  from  time  to  time,  by 
admitting  very  small  quantities  of  steam 
at  short  intervals  of  a  few  minutes.  Con¬ 
nected  with  the  closed  vessel,  are  also  two 
glass  bulbs;  one  containing  four  ounces  of 
liquid  ammonia  (a  saturated  solution  of 
ammonia),  and  the  other,  a  mixture  of 
three  ounces  of  sulphuric  acid,  and  two 
and  a  half  ounces  of  spirits  of  wine,  about 
fifty-four  over  proof.  A  spirit-lamp  is 
placed  under  each  of  the  bulbs,  and  the 
vapours  generated  are  conveyed  through 
glass  pipes  into  the  vessel,  and  the  fibres 
acted  on  for  half-an-hour  or  more,  till 
there  appears  white  vapours  in  the  bulb 
containing  the  acid,  &c.  This  operation 
cleanses  the  fibres,  and  renders  them  more 
pliable.  The  quantities  of  materials  above 
given,  are  for  ten  pounds  of  glass  fibres. 

In  xising  glass  fibre  as  weft  in  spinning, 
the  workman  divides  the  bundles  of  fibres 
into  as  nearly  equal  parts  as  possible,  each 
part  to  constitute  one  weft ;  and  the  quan¬ 
tity  so  used  as  a  weft  should  be  such  as  to 
be  equal,  when  woven  into  the  fabric,  to  the 
thickness  of  silk  or  other  yarn,  which 
would  otherwise  be  used.  In  employing 
fibres  of  glass  as  an  ornamental  weft,  va¬ 
rious  colours  of  glass  may  be  used,  de¬ 
pending  on  the  taste  of  the  manufacturer  ; 
and  it  will  be  evident,  that  various  co¬ 
loured  wefts  of  glass  may  be  used  in 
forming  a  particular  ornamental  pattern 
or  part  of  a  pattern  ;  for  it  will  be  readily 
understood,  that  in  producing  ornamental 
weaving,  various  colours  of  silk  and  other 
yarns,  according  to  the  fabric  which  is  to 
be  made,  may  be  used  conjointly  with 
weft  of  glass  in  forming  ornamental  pat¬ 
terns,  in  like  manner  to  what  is  at  present 
practised,  in  weaving  with  several  colours 
of  weft.  When  the  fabric  is  taken  out  of 
the  loom,  it  is  placed  in  a  frame  having 
a  horizontal  roller  at  each  end,  with 
ratchet-wheels  and  clicks  or  catches  to  re¬ 
tain  the  rollers  in  any  position.  The  fa¬ 
bric  is  wound  on  to  one  of  the  rollers  and 
made  fast  to  the  other,  whereby  the  fabric 
can  be  wound  off  the  full  roller  on  to  the 
empty  one.  The  rollers  are  about  six  feet 
apart,  and  the  fabric  between  the  rollers  is 
finished  off  in  the  following  manner : — 


\ 
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When  the  fabric  is  stretched  out,  the 
workman  picks  off  any  knots  or  ends  of 
the  warp  and  weft,  and  then,  with  a  smooth 
surface  of  soft  leather,  he  rubs  the  fabric 
all  over,  and,  with  a  brush,  he  removes  all 
loose  fibres ;  and  in  order  that  no  loose 
fibre  of  the  glass  may  remain,  he  passes  a 
dry  sponge  over  the  surface:  the  quantity 
of  surface  so  acted  on  is  then  wound  up, 
and  a  fresh  surface  is  then  treated.  These 
operations  are  performed  first  on  the  back 
surface  of  the  fabric,  and  then  on  the  front 
surface. 

RAILWAY  ACCIDENTS. 

We  revert  to  this  important  topic,  not 
for  the  purpose  of  creating  alarm,  or  bring¬ 
ing  the  railway  system  into  disrepute,  but 
to  assist  our  readers  in  their  researches, 
and  open  one  channel  more  for  the  ex¬ 
pression  of  public  discontent,  at  the  unne¬ 
cessary  peril  to  which  the  lives  and  limbs 
of  travellers  are  exposed.  We  are  not 
satisfied  w’ith  being  told  that  there  are 
proportionally  less  accidents  on  railways 
than  on  ordinary  coach-roads  ;  for  how¬ 
ever  rare  may  be  their  occurrence  on  rail¬ 
roads,  or  frequent  elsewhere,  we  shall 
not  be  satisfied,  or  cease  to  remonstrate, 
till  all  known  and  avoidable  causes  of 
mischief  be  removed.  Resides  the  late 
fatal  accidents,  or  rather  catastrophes  (for 
they  were  almost  intentionally  incurred), 
which  have  so  seriously  shaken  public 
confidence,  there  are  many  cases  of  minor 
injuries  being  sustained,  owing  to  the 
culpable  neglect,  either  of  the  railway  ma¬ 
nagers.  or  of  the  sufferers  themselves.  The 
following  cases,  among  many  others,  are 
thus  noticed  in  the  Railway  Times ,  an 
undoubted  friend  and  powerful  advocate 
of  the  system  of  railway  travelling: — 

“  As  an  instance  of  the  recklessness 
which  habit  sometimes  engenders  in  per¬ 
sons  connected  with  railways,  it  is  stated 
in  a  notice  which  appeared  a  few  days  ago 
in  the  morning  papers,  of  a  fatal  accident 
to  a  workman  on  the  Black  wall  Railway 
(solely  through  his  own  disregard  of  the 
usual  warning)  that  some  of  the  men  are 
in  the  habit  of  boasting  how  close  they 
can  stand  to  a  train  as  it  passes  1  It  is 
added,  that  a  short  time  ago  one  of  the 
workmen,  who  used  to  venture  to  touch 
the  trains  as  they  passed,  had  his  arm 
broken,  and  w’as  obliged  to  be  taken  to  the 
hospital." 

We  are  weary  of  calling  attention  to 
the  defective  state  of  railway  fencing,  and 
fear  we  shall  ere  long  have  to  record  some 
calamitous  accident  from  this  cause,  which 
may  then  probably  attract  the  notice  of 


the  parties  concerned.  The  Great  West¬ 
ern  line  appears  to  be  pre  eminently  un¬ 
protected.  The  following  is  from  the 
Times  : — “  On  Sunday  night,  as  a  train  on 
the  Great  Western  line  was  running  be¬ 
tween  Bull's-bridge  and  Hanwell,  it  ac¬ 
tually  passed  over  thirty-five  sheep,  the 
whole  of  which  were  destroyed.  The  train 
was  not  materially  interrupted.” 

It  is  useless  to  multiply  examples  of  this 
nature;  we  have  but  one  ultimate  object 
in  view  in  all  we  say,  and  have  said,  upon 
this  subject — the  prevention  of  future  ca¬ 
lamities,  by  the  adoption  of  better  regula¬ 
tions  and  more  careful  precautions,  in 
every  department  of  the  service  which 
may  be  found  defective. 

Mr.  Roberts,  of  Manchester,  is  now 
constructing  an  apparatus  which  is  in¬ 
tended  to  be  applied  to  the  engines  now 
making  for  the  Manchester  and  Leeds 
Railway  Company,  and  is  thus  described 
by  the  inventer  in  a  letter  to  the  llailtcay 
Times  : — 

u  'The  apparatus  consist  s  of  a  short  lever, 
suspended  from  a  stud,  in  the  lower  end 
of  an  arm  attached  to  the  bottom  of  the 
fire-box,  which  lever  is  placed  about  three 
inches  above  the  level  of  the  rail,  with  its 
outer  edge  in  the  plane  of  the  side  of  the 
fire-box.  The  lever  is  connected  by  an 
iron  rod  with  a  steam-whistle,  of  a  differ¬ 
ent  sound  to  that  used  by  the  engineman. 
The  whistle  is  to  be  acted  upon  in  the  fol¬ 
lowing  manner: — Every  policeman  is  to 
be  furnished  with  a  clamp,  which  may  be 
attached  to  the  common  chair,  or  suitable 
chairs  may  be  placed  at  a  short  distance 
from  each  other  on  both  lines,  throughout 
the  entire  length  of  the  railway,  into  any 
one  of  which  he  may  insert  an  iron  pin,  at 
the  part  of  the  road  wdiere  he  wishes  the 
signal  to  be  given  for  stopping  the  trains. 

On  an  engine  arriving  at  that  chair,  the 
lever  will  be  moved  on  its  centre  by  the 
clamp  or  pin,  and  the  steam  turned  into 
the  whistle. 

The  steam  may,  at  the  same  time,  be 
brought  to  act  on  a  break  ;  but  it  occurred 
to  me,  that  so  sudden  a  check  w  ould  be 
attended  with  some  danger;  and  1  am,  on 
that  account,  applying,  in  addition  to  the 
means  now’  in  use,  a  screw,  by  which,  in 
cases  of  immediate  danger,  a  break  may 
be  caused  to  act  on  the  front  wheels  of  the 
engine. 

In  consequence  of  mischievous  persons 
having  sometimes  turned  the  regulator, 
when  engines  have  been  left  with  steam 
in  them,  by  which  they  have  been  set  in 
motion,  and  have  destroyed  properly  and 
endangered  life,  an  apparatus  has,  for 
some  months  past,  been  applied  to  every 
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engine  made  by  my  firm,  by  which  the 
reversing  lever  may  be  locked  in  the  neu¬ 
tral  state,  which,  if  done,  will  prevent  the 
engine  from  moving,  even  if  the  steam 
should  be  turned  on. 

There  is  one  subject  connected  with 
luggage  trains,  to  which  1  think  railway 
directors  have  not  paid  sufficient  attention 
— namely,  the  inefficiency  of  the  breaks, 
and  the  extreme  uncomfortable  and  peril¬ 
ous  situation  in  which  the  breaksman  is 
placed. 

The  luggage-waggon  break  in  general 
use,  is  applied  to  one  side  of  one  wheel 
only,  and  is  so  deficient  in  respect  of  lever¬ 
age,  that  the  man  can  seldom  do  more  than 
half  lock  one  pair  of  wheels,  and  that 
only  on  one  waggon,  unless  he  risks  his 
life,  by  climbing  over  one  loaded  waggon 
after  another  to  put  breaks  on — an  act 
which  I  have  often  shuddered  at  seeing 
done,  especially  on  a  frosty  morning,  when 
the  tarpaulings  have  been  covered  with 
frost. 

The  breaksman  in  a  luggage  train  has 
no  seat  provided  for  him,  but  is  obliged 
to  sit  on  one  of  the  projecting  pieces  of 
timber,  which  serves  as  a  buffer;  and 
these  are  often  so  much  overhung  by  the 
luggage,  that  the  man  has  difficulty  in 
finding  a  buffer,  on  which  there  is  room 
for  him. 

Jn  addition  to  the  discomfort  and  dan¬ 
ger  of  the  breaksman’s  situation,  there  is 
the  objection  that  he  cannot  see,  or  have 
any  communication  with,  the  engineman  ; 
neither  can  he  see  the  line,  either  fore  or 
aft,  or  know  when  danger  is  to  be  averted 
by  putting  the  break  on,  except  the  en¬ 
gineman  shall  see  the  danger,  and  give 
the  breaksman  notice  by  the  whistle. 

To  remedy  these  defects,  I  constructed, 
in  the  year"  1839,  two  luggage  waggons, 
with  breaks  of  sufficient  power  to  lock  all 
their  wheels  if  it  should  be  thought  neces¬ 
sary. 

At  one  end  of  one  of  the  waggons  is  placed 
a  raised  platform,  for  the  breaksman  to 
stand  on,  which  is  railed  all  round,  and 
extends  across  one  end  of  the  waggon,  and 
thus  gives  the  man  an  opportunity  of 
looking  out  on  both  sides  the  trains  ;  and, 
when  necessary,  he  may  apply  the  break 
to  both  of  these  waggons  in  a  few  seconds, 
which,  when  applied,  would  have  as  much 
effect  on  the  train,  as  eight  waggons  would 
by  the  application  of  breaks,  such  as  now 
in  use. 

Some  time  in  the  same  year,  the  resi¬ 
dent  engineer  of  the  Liverpool  and  Man¬ 
chester  Kailway  Company,  Mr.  Woods, 
was  so  kind  as  to  cause  these  break  wag¬ 
gons  to  be  tried  on  that  line ;  after  which 


trials,  it  was  the  opinion  of  the  breaks¬ 
man,  that  one  such  waggon  would  be 
enough  in  a  train,  unless  it  should  be  a 
very  large  one,  the  effect  was  so  much 
greater  than  that  of  the  common  break. 

I  conceive  there  would  result  the  fol¬ 
lowing  advantages,  from  the  use  of  such 
break-waggons  as  are  here  described  ; 
namely,  comfort  and  safety  to  the  breaks¬ 
man — greater  safety  to  the  men  on  the 
engine,  and  to  others  who  may  not  be  able 
to  get  quickly  out  of  the  way  of  the  train. 
To  which  may  be  added,  the  advantage  to 
the  proprietors  and  the  public,  that  will 
result  from  a  feeling  of  increased  confi¬ 
dence  of  safety  in  travelling  by  railway. 

The  additional  expense,  if  the  train  he 
small  and  require  only  one  break-waggon, 
will  be  about  30/.  ;  and  if  the  train  be 
large,  and  requires  two  break-waggons, 
50/.  To  this  there  is  no  drawback,  as 
the  waggons  may  be  adapted  to  carry  any 
kind  of  merchandise. 

A  break-waggon  to  carry  luggage,  may 
be  attached  to  every  passenger-train, 
which,  by  rendering  it  unnecessary  to 
employ  breaks  on  the  carriages,  would 
abate  a  great  nuisance  to  the  passengers. 

The  two  waggons  above  referred  to,  are 
now  at  the  Atlas  Works,  Manchester; 
where  they  may  be  inspected  by  railway 
directors  and  engineers,  on  application  to 
Messrs.  Sharp,  Roberts,  and  Co. 

It  may  be  advantageous  for  the  breaks¬ 
man  to  have  a  bell,  a  horn,  or  a  shrill 
whistle,  to  call  the  attention  of  the  en¬ 
gineman  when  required. 


PROGRESS  AND  DISASTERS  OF 
STEAM  NAVIGATION. 

A  French  writer  has  recently  compiled 
an  interesting  summary  of  the  number  of 
steam-vessels  possessed  by  this  country  at 
different  periods,  and  the  annual  amount 
of  accidents  that  have  occured  from  1817, 
to  1838.  The  information  is  said  to  he 
derived  from  reports  prepared  some  time 
since  by  order  of  the  British  Admiralty. 

“  In  1817  there  were  fourteen  steam- 
vessels  running  ;  one  took  fire  and  was 
burnt ;  the  boilers  of  another  exploded  ; 
nine  persons  perished  in  this  year. 

1818 —  19  steamers;  no  accident. 

1819 —  24  steamers  ;  no  accident. 

1820 —  34  steamers  ;  one  burnt ;  nobody 
suffered. 

1821 —  59  steamers;  no  accident. 

1822 —  85  steamers  ;  no  accident. 

1823 —  101  steamers;  no  accident. 

1824  —  116  steamers  ;  the  boilers  of  two 

exploded  ;  deaths  three. 
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1825 — 153  steamers;  one  wrecked  ;  two 
— the  Comd  ami  the  Ayr — came  in  colli¬ 
sion,  ami  sixty-two  persons  lost  their  lives ; 
the  boilers  of  another  exploded. 

1820 — 250  steamers;  one  burnt;  ex¬ 
plosion  on  another  ;  six  sufferers  this  year. 

11127 — 255  steamers;  one  wrecked  ;  ex¬ 
plosion  on  another;  two  lives  lost. 

11128 — 271  steamers;  two  wrecked  ;  one 
burnt ;  explosion  on  two  ;  one  life  lost. 

1829  —2811  steamers;  three  wrecked; 
explosion  on  one  ;  six  lives  lost. 

1830— 298  steamers  ;  three  wrecked  ; 
explosion  on  one.  The  Forty  totally  lost; 
but  the  number  of  persons  on  board  not 
precisely  known.  The  other  accidents  did 
not  occasion  a  death. 

1831 —  324  steamers;  two  wrecked  ;  two 
collisions  ;  one  burnt ;  1 19  persons  perish¬ 
ed  in  the  Rothesay  Castle,  near  Beau¬ 
maris. 

1832 —  352  steamers;  no  accident. 

1833 —  387  steamers;  six  wrecked;  one 
burnt,  and  seventy-three  deaths,  without 
including  the  Erin ,  which  was  lost,  vessel, 
and  all  on  board. 

1834 —  430  steamers  ;  two  wrecked  ;  one 
burnt,  and  one  explosion.  The  Superb 
lost,  with  all  on  board,  in  the  North  Sea; 
number  of  sufferers  unknown.  The  other 
casualties  caused  no  loss  of  life. 

1835 —  503  steamers  ;  three  wrecked  ; 
two  came  into  collision  ;  one  explosion  of 
boilers  ;  thirteen  lives  lost. 

1835 — 561  steamers;  two  wrecked; 
four  collisions  ;  two  burnt;  one  explosion  ; 
no  life  lost. 

1837 —  797  steamers  ;  two  wrecked  ;  four 
ran  against  each  other ;  three  took  fire 
and  burnt;  one  explosion:  total  victims 
twenty-nine. 

1838 —  766  steamers  ;  five  wrecked  ;  two 
collisions  ;  six  explosions  ;  132  lives  lost.” 

The  total  number  of  lives  lost,  there¬ 
fore,  is  466,  not  including  those  on  board 
the  Erin,  Eorly,  and  Superb,  which  may 
be  estimated  at  120  more.  It  will  be  re¬ 
marked,  that  although  the  number  of 
accidents  which  occurred  during  the  last 
three  years,  is  greater  than  at  any  preced¬ 
ing  period  ;  yet,  considering  the  greater 
number  of  vessels  on  the  sea  at  that  time, 
the  number  of  accidents  is  proportionally 
less. 

A  man  may  be  a  good  chemist,  although  his 
apparatus  consists  only  of  a  few  thisks,  a  lohacoo- 
pijK*,  and  a  lamp:  ami  Dr.  Woolaston  showed 
that  a  profound  philosopher  might  make  galvanic 
experiments  with  a  common  thimble  un.l  two  bits 
of  wire. 


MANUFACTURE  OF  BLACK-LEAD 
PENCILS. 

Thf.  famous  black-lead,  or  plumbago 
mines  of  Cumberland,  are  situated  at  the 
head  of  the  Borrowdale,  near  Keswick, 
in  a  place  extremely  difficult  of  access. 
Their  produce  is  of  far  superior  uuality  to 
any  which  has  been  discovered  elsewhere. 
They  were  formerly  only  opened  periodic¬ 
ally,  in  order  that  the  market  might  not 
he  overstocked  ;  hut  latterly,  on  account 
of  the  demands  being  greater,  and  the 
mines  less  productive,  they  have  been 
worked  for  a  succession  of  years.  The 
product  is  carried,  in  small  fragments  of 
about  three  or  four  inches  long,  to  London, 
where  it  is  exposed  for  sale  at  the  black- 
lead  market,  which  is  held  on  the  first 
Monday  of  every  month,  at  a  public-house 
in  Essex  Street,  Strand.  The  annual 
amount  of  sale  is  about  3,800/. 

1  he  analyzation  of  a  pure  specimen  from 
Borrowdale  is  as  follows,  according  to 


Professor  Vanuxem. 

Carbon . 88.37 

Silica  . .  5.10 

Alumina . .  1 .00 

Water .  1.21 

Oxide  of  Iron  and  .Man¬ 
ganese  .  3.6 


99.30 

It  was  at  one  time  supposed  that  plum¬ 
bago  was  a  carburet  of  iron,  but,  in  the 
opinion  of  Berzelius,  the  experiments  of 
Kasten  have  proved  that  it  is  a  peculiar 
form  of  carbon,  and  that  the  substances 
which  it  contains  are  in  a  state  of  mixture 
merely,  and  not  of  chemical  combination. 

Black-lead  pencils  are  made  by  cutting 
this  plumbago  into  thin  plates  by  a  saw. 
One  of  these  plates  is  then  partially  placed 
into  a  groove  which  has  been  made  in  a 
piece  of  cedar,  and  the  remainder  cut  off 
by  a  sharp  pointed  instrument.  When 
the  groove  has  been  filled  with  lead,  an¬ 
other  and  thinner  piece  of  cedar  is  glued 
over  it,  and  the  whole  is  afterwards 
rounded  and  polished  by  an  ingenious 
machine  through  which  the  pencil  is  made 
to  pass. 

The  lead,  which  is  naturally  rather 
soft,  and  of  a  rich  black  color  (artistically 
speaking),  has  to  undergo  certain  chemical 
operations  to  vary  its  hardness,  and  the 
pencils  then  made  from  it,  are  usually 
marked  thus: — H.  II.,  signifying,  extra 
hard;  II.,  hard;  H.  B.,  both  hard  ami 
black;  B,  black ;  B.  B.,  very  black  ;  Ac. 

In  the  manufacture,  a  large  portion  of 
the  lead  is  converted  into  powder,  and 
thus  is  rendered  useless.  For,  although 
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iur  largest  manufacturer  of  black-lead 
>eneils,  Mr.  Mordan,  of  the  City  Road, 
ias  expended  some  hundreds  of  pounds  in 
ndeavouring  to  form  this  powder  into  a 
uass  capable  of  being  available  in  the 
nanufacture,  he  has  not  succeeded. 

W.  E.  H. 


MISCELLANEA. 

The  Vallisneria,  or  Plant  of  the  Phone. — This 
ilant  consists  of  a  small  root,  with  a  few  long 
eaves  arising  from  it,  and  in  the  midst  of  them 
l  stalk  of  two  or  three  feet  in  length,  hut  so  weak 
hat  it  is  by  no  means  able  to  support  itself  erect. 
)n  the  top  of  each  stalk  is  one  single  flower,  in 
lome  degree  resembling  a  single  flower  from  a 
mnch  of  jasmine.  It  appears  to  be  the  purpose 
>f  nature,  and  it  is  absolutely  necessary  to  the 
veil-being  of  the  Iplant,  that  every  part  of  it 
ihould  be  immersed  in  water,  except  just  the 
lower  at  the  top  of  each  stalk.  But  these  flow- 
:rs  must  always  be  kept  above  the  water  ;  and  the 
leat  of  the  sun  is  requisite  to  the  opening  of  the 
seeds  contained  in  the  base  of  them.  The  Rhone, 
n  that  part  of  it  where  this  plant  grows  in  great- 
3st  abundance,  is  a  river  of  very  uncertain  depth, 
ind  that  in  places  very  near  to  each  other.  If 
,he  seeds  of  this  plant,  or  the  side-shoots  from  the 
roots,  produce  new  ones  at  different  depths,  how 
is  the  flower  to  be  carried  to  the  top,  and  only 
just  to  the  top,  of  the  water  in  each  case  ?  The 
Rhone  is  also,  of  all  rivers,  the  most  apt  to  be 
swelled  by  sudden  floods ;  in  this  case,  how  is 
the.  plant  that  was  just  flowering  in  its  proper 
manner,  at  four  feet  depth,  to  be  kept  in  the 
necessary  state  of  having  that  flower  above  the 
water,  when  the  depth  is  increased  to  six  ;  or  how 
is  it  to  be  kept  from  falling  on  the  surface  of  the 
water,  and  rotting,  when  the  water  decreases,  and 
leaves  a  foot  or  two  of  naked  stalk,  which  is  una¬ 
ble  to  support  itself?  All  this  is  provided  for  by 
a  benevolent  Providence,  who  has  made  the  stalk 
which  supports  the  flower  of  this  plant  of  such  a 
form  and  texture,  that  it  at  all  times  suits  itself  to 
the  depth  of  water  it  is  in  ;  for  the  stalks  are  not 
straight,  but  twisted  in  the  manner  of  a  corkscrew, 
or  rather  in  the  form  of  those  springs  of  wire 
which  we  see  made  by  wrapping  wire  round  a 
small  stick.  By  this  formation  the  stalks  of  the 
vallisneria  have  a  power  of  extending  and  con¬ 
tracting  themselves  in  length,  and  this  so  sud¬ 
denly,  that  let  the  rise  or  fall  of  the  water  be  ever 
so  quick,  the  lengthening  or  shortening  of  the 
stalks  accompanies  it ;  and  the  same  formation 
suits  them  in  a  still  easier  manner  to  the  different 
depths  of  the  river.  No  other  plant  has  a  similar 
adaptation,  and  by  this  means  the  flower  is  kept 
just  at  the  surface  of  the  water,  and  the  sun  has 
power  to  ripen  the  flower  till  the  seeds  are  scat¬ 
tered  on  the  water  when  perfectly  ripe,  and 
where  they  remain  till  they  are  completely  wet¬ 
ted,  when  they  sink,  and  take  root  at  the  bottom 
of  the  river.  Burt's  Observations  on  the  Curiosi¬ 
ties  of  Nature. 

Electrotype. — M.  Kobell,  of  Munich,  presented 
some  engravings  through  M.  Brongniart  to  the 
French  Academy,  which  were  produced  by  a  mo¬ 


dified  process  of  his  own.  Upon  a  well  polished 
plate  of  copper  or  silver,  he  executes  a  painting 
of  the  subject  to  be  engraved.  The  colour  which 
he  employs  is  oxide  of  iron,  pounded  with  essence 
of  turpentine,  and  mixed  with  a  certain  quantity 
of  the  same  essence  thickened  by  standing,  or, 
what  is  equally  good,  with  a  solution  of  the  resin 
of  Dammera  in  the  essence  of  turpentine  ;  he 
sometimes  adds  formate  of  silver.  This  painting 
is  obviously  monochromous,  and  the  variety  of 
tints  is  produced  by  the  different  thicknesses  of 
the  colour  applied  upon  the  plate  of  silver ;  so 
that  the  lights  are  given  by  the  metallic  surface, 
and  the  half  tints  and  the  shades  by  the  greater 
or  less  thickness  of  the  colour.  When  the  paint¬ 
ing  is  well  dried  and  adherent  to  the  plate,  it  is 
to  be  deposited  in  an  electrotype  apparatus  in 
order  to  receive  the  deposit  of  copper,  which 
takes  place  immediately  upon  the  parts  not  co¬ 
vered  by  the  painting,  more  slowly  upon  those 
which  arc  only  covered  by  a  thin  layer,  and  more 
tardily  still  upon  tlmse  parts  where  the  thickness 
is  greatest.  After  several  successive  applications, 
when  the  thickness  is  sufficient  to  support  the 
action  of  the  copper-plate  press,  the  deposit  is  to 
be  separated  from  the  plate,  and  the  former,  if 
any  remain  adherent,  may  be  disengaged  from 
the  painting,  by  washing  with  ether:  we  have 
then  a  mould  of  the  painting,  executed  in  relief 
upon  the  silver  plate;  and  we  may  conceive  that 
if  we  take  an  impression  by  the  ordinary  copper¬ 
plate  press,  the  colour  deposited  upon  the  paper 
will  possess  the  thickness  of  the  original  painting, 
and  will  be  faithfully  reproducod. — Atlienceum- 

BuctiUty  of  Gold. — Looking  at  the  brilliant 
appearance  of  a  gilt  button,  the  substance  of  the 
gold  which  covers  it  is  by  no  means  obvious  to  us ; 
but  when  it  is  proved  that  five  grains  of  gold, 
worth  Is.  3 d.,  will  gild  144  buttons  an  inch  in 
diameter,  the  amazing  ductility  of  the  metal  no 
longer  surprises  us,  and  we  can  easily  credit  that 
its  thickness  does  not  exceed  more  than  214,000th 
part  of  an  luch  in  the  coarser  branches  of  this 
manufacture. 

Accidents  on  Railways. — A  simple  and  effec¬ 
tual  way  of  greatly  diminishing  the  disastrous 
consequences  of  collisions  on  railways  may  be 
obtained,  by  each  train  having  at  its  van  and 
rear  a  platform,  carrying  a  stack  of  fascines  made 
of  brushwood,  wool-bags,  or  such  materials.  One 
or  two  such  masses  of  springy  compressible  ma¬ 
terials  coming  together,  the  momentum  of  the 
trains  would  be  expended  in  squeezing  them  up, 
and  the  shock  to  the  passenger  carriages  would 
be  reduced  so  far  as  to  prevent  the  terrible  de¬ 
struction  which  ensues  when  the  concussion  takes 
place  among  the  carriages  themselves.  Fenders 
of  the  same  kind  interposed  between  a  few  of  the 
carriages  would  be  more  effectual  than  the  more 
elegant  buffers  at  present  in  use. — Scotsman. 

The  transparent  wipgs  of  certain  insects  are 
so  attenuated  in  their  structure,  that  50,000  of 
them,  placed  over  each  other,  would  not  form  a 
pile  a  quarter  of  an  inch  in  height. 

Why  does  sunshine  extinguish  a  fire?  Be¬ 
cause  the  rays  engage  the  oxygen  which  has 
hitherto  supported  the  fire. 
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INSTITJUTIONS. 

UtCTUflBS  D17RINO  THF.  WKKK. 

London  Mechanic s'  Institution ,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Ju 
nuary  6,  W.  Ball  on  the  Comic  Literature  cf 
tlic  Country.  Friday,  January  8,  John  Hem¬ 
ming,  Esq.,  ftn  Pneumatic  Chemistry.  At 
hall' past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Wednesday, 
Jan.  0,  S.  Wilderspin,  on  Infant  Education. 
At  half-past  eight. 

Bermondsey  and  Rolhcrhithc  Literary  and  Scien¬ 
tific  Institution,  4|,  Church  Street,  llothei- 
hithe. — Thursday,  January  7,  Mr.  Walter 
Hume,  on  the  Life,  Genius,  and  Writiugs  of 
Cowpcr.  At  half-piist  eight  precisely. 

QUERIES. 

Having  occasion  to  use  white  copperas  ground 
in  oil,  as  a  drier  for  particular  puints,  the  pro¬ 
cess  of  grinding  it  •uliiciently  line  is  a  very 
tedious  affair,  and  takes  a  very  considerable 
time.  Can  you  inform  me  of  any  process  where¬ 
by  I  can  make  it  perfectly  fine,  without  destroy¬ 
ing  its  drying  properties,  and  without  the  te- 
diousness  of  grinding?  C.  J.  K. 

The  best  description  for  making  flexible  pipes 
for  small  models  of  engines ;  either  leather  or 
caoutchouc.  W.  C. 

How  the  common  masks  are  made;  and  idso 
the  manner  of  making  the  moulds  for  ditto,  if 
moulds  arc  used?  Also,  how  to  make  the  var¬ 
nish  that  they  use  for  dress  boots?  The  easiest 
way  of  making  tallow  hard,  like  wax?  Also,  how 
the  cocoa-nut  oil  candles  ure  made  so  hard  ? 

D.  B. 

I  have  fourteen  pieces  of  copper,  six  inches  by 
five,  soldered  at  the  edge  to  as  many  pieces  of 
7.inc,  the  same  size;  can  I  make  a  small  gal¬ 
vanic  trough  with  them;  and  if  so,  how'  am  1  to 
proceed  ?  How-  many  more  plates  would  it  re¬ 
quire  to  make  one  to  give  a  powerful  discharge? 

C.  J.  K. 

What  is  the  best  thing  to  keep  the  head  on 
ginger  beer  aftefit  is  poured  in  the  glass?  1 
have  tried  the  white  of  egg,  which  answers;  but 
it  will  not  keep  any  time.  An  early  unswer  will 
oblige  F.  K.  S. 

I  have  some  reflector*  of  chaise  lamps  to  sil¬ 
ver.  and  oilier*  to  resilver  ;  can  any  of  your  cor¬ 
respondents  inform  me  of  the  proper  manner  to 
do  them?  I  am  entirely  ignorant  of  the  process. 

C  j.  K. 

How  to  cut  wood  screws  for  cider  and  cheese 
presses?  Having  heard  that  there  is  an  imita¬ 
tion  of  glass  made  from  rice,  I  wish  to  know  how 
it  is  made  into  bottle*,  Acc.  ?  How  to  polish 
Derbyshire  spar?  How  to  make  transfer  var¬ 
nish?  A.  B.  CKt.WKKItNK. 

1.  What  will  take  out  the  stains  of  plaster  of 
Paris  from  carpets,  Acc.  ?  2.  How  much  pres¬ 

sure  will  a  small  tin  Injilcr  licar?  8.  W  ould 
**  Proportio,"  “  A rchi lector,"  or  some  of  your  ta¬ 
lented  correspondents,  give  a  series  of  papers  on 
English  ecclesiastical  architecture? 


ANSWERS  TO  QUERIES. 

“  J.  \V."  may  obtain  what  he  wishes  at  Dy- 
mond’s,  chemist,  146,  Holbom  Bars.  I  o  paint 
on  glass  for  a  magic  lantern,  he  mu*t  use  trans¬ 
parent  colour*,  *uch  as  verdigris  for  green,  lake 
or  carmine,  Prussian  blue,  Arc.,  which  are  to  be 
temjiercd  with  linseed  oil,  and  mixed  with  while 
varnish  ;  then  trace  the  subject  with  black  paint, 
lifter  which  it  may  be  lilled  iu  with  its  proper 
colours.  J.  Montgomery. 

To  Paint  Mahogany  of  any  Colour. — h  irst  make 
an  orange  colour,  to  lie  made  of  yellow  ochre, 
Venetian  red,  and  a  small  portion  of  chrome  yel¬ 
low,  to  Ire  ground  in  a  mixture  of  half  turps  and 
half  linseed  oil.  Let  this  he  the  ground  colour. 
Then  grind  some  burnt  umber  and  sonic  burnt 
sienna  in  turps,  to  be  thinned  with  boiled  oil.  It 
is  necessary  to  grind  a  small  jiortion  of  burnt 
copperas  with  each  part,  to  be  used  as  dryers. 
Take  some  of  this  colour  and  a  clear  sash  tool, 
and  paint  the  work  ;  then  with  a  sponge  take  out 
the  lights,  as  much  like  nature  as  your  ideas  will 
lead  you  to.  Soften  them  in  with  a  badger  brush. 
When  dry,  varnish  the  work.  Any  other  in¬ 
formation  upon  the  subject  I  shall  he  most  happy 
to  supply.  C.  J.  K. 

Manganese. — Eleven  ounces  of  the  black  oxide 
of  manganese,  at  a  red  heat,  in  an  iron  Itollle  or 
retort,  with  a  tube  for  collecting  the  oxygen  in 
the  usual  manner,  gives  one  ounce  of  oxygen  gas, 
about  1416  cubic  inches,  or  about  40.8  pints  by 
measure — that  is,  if  the  manganese  be  pure. 
Eleven  ounces  of  the  oxide,  heated  over  a  lump, 
with  about  four  times  its  weight  of  common  mu¬ 
riatic  acid,  gives  nine  ounces  of  chlorine  gas; 
5«580  cubic  inches,  or  161  pints.  Consequently, 
one  ounce  of  manganese,  with  about  four  ounces 
of  acid,  would  yield  fifteen  pints  of  chlorine  or 
little  more,  being  by  measure  about  four  times 
more  than  could  lie  obtained  of  oxygen,  from  the 
same  weight  of  oxide,  by  heat.  Tins  is  not  the 
cheapest  way  of  obtaining  chlorine.  Oxygon 
from  manganese  is  often  mixed  with  carbonic 
acid  derived  from  chalk  mixed  with  the  oxide. 
It  may  be  removed  by  agitation  with  lime  mixed 
with  w'ater.  J*  Keeyks. 

TO  CORRESPONDENTS. 

Amicus  shall  be  attended  to. 

C.  Davidson's  “  Miscellaneous  facts  in  our  next. 
The  title  and  index  forth  volume  just  closed  trill 
be  published  next  week. 

Win.  C. — The  method  of  casting  brass  frc.,  teas 
described  in  a  recent  number  of  the  Mechanic. 
G.  Marshall. — A  solution  of  gum  mastic  in  spirits 
of  t cine  possesses  the  required  projwrties,  anel 
is  waterproof  when  dry.  It  may  be  used  to 
varnish  prints  Hfc.;  but,  as  ire  hair  before 
stated,  gum  copal  is  superior  to  any  other  gum 
for  hanl  white  ramish. 


London:  Printed  at"TiiECiTt  Pass*,"  I,  Long 
Lane,  Aldersgate,  by  Dopdkkt  &  Sort  Moors 
(to  whom  all  communications  for  the  Editor 
must  be  addressed,  postage  paid) ;  published 
every  Saturday,  by  G.  Hikoks,  Holywell  Street, 
Strand;  and  may  be  had  of  all  Booksellers 
and  No« smer.  in  Town  and  Country. 
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YOU N O ’S  FOU N  T A I N - LA M P. 

(See  Engraving,  front  page.) 

The  great  desideratum  in  an  oil-lamp,  is  a 
constant  and  equal  supply  of  oil  to  the 
wick;  this  object  has  been  attained  by 
various  devices,  and  some  very  ingenious 
inventions  have  been  described  in  the  Me¬ 
chanic:  they  are,  however,  all  attended 
with  more  or  less  inconvenience,  in  con¬ 
sequence  of  the  complexity  of  their  con¬ 
struction,  or  their  liability  to  derange¬ 
ment.  There  is  much  ingenuity  displayed 
in  the  present  invention,  and  we  give  a 
description  of  it,  condensed  from  the  spe¬ 
cification. 

My  invention  relates,  first,  to  a  mode 
of  regulating  the  supply  of  oil  to  the  burn¬ 
ers  of  fountain-lamps,  by  means  of  a 
float. 

Secondly,  my  invention  relates  to  a 
mode  of  using  hags  or  flexible  vessels  to 
contain  the  oil  in  fountain -lamps,  toge¬ 
ther  with  means  of  causing  the  oil  to  be 
expressed  from  such  bags  or  flexible  ves¬ 
sels. 

Thirdly,  my  invention  relates  to  a 
mode  of  applying  a  perforated  plate,  at  a 
position  above  the  point  of  combustion  of 
the  wick  of  lamps,  and  thereby  obtaining 
a  more  favourable  application  of  air  to  the 
flame  of  lamps  ;  and, 

Fourthly,  my  invention  relates  to  a 
mode  of  improving  the  combustion,  and 
consequent  flame  of  lamps,  by  applying  a 
coil  of  wire  around  the  flames,  as  herein¬ 
after  explained  ;  and  in  order  that  my  in¬ 
vention  mav  be  most  fully  understood,  and 
0  0 

readily  carried  into  effect,  I  will  proceed 
to  describe  the  drawing  hereunto  annexed. 

Description  of  the  Engraving. 

The  engraving  represents  the  section  of 
a  table-lamp,  having  some  of  my  improve¬ 
ments  applied  thereto*  a  a  is  the  base  of 
the  pedestal  of  the  lamp  ;  b  is  the  pillar 
of  the  lamp,  which  is  capable  of  sliding 
into  the  base  or  pedestal  of  the  lamp,  as 
is  shown  ;  c  is  the  space  for  the  oil  to  rise 
out  of  the  bags  or  flexible  vessels,  and 
rise  to  the  burner  at  d.  At  the  upper 
part  of  the  pillar,  b,  is  formed  the  place 
for  receiving  the  wick,  and  consists  of  the 
outer  tube,  e,  which  is  capable  of  move¬ 
ment,  and  has  the  usual  spiral  groove 
formed  therein,  to  cause  the  wick  to 
ascend  or  descend,  as  is  well  understood 
by  lamp-makers.  This  tube,  c,  is  attached 
to  the  gallery,  /,  by  the  stem,  m  ;  hence 
when  the  gallery  is  moved  round,  the  tube, 
e,  will  l>e  turned  also,  and,  consequently, 
raise  or  lower  the  wick:  g  is  the  inner 
tube,  which  constitutes  the  inner  way  or 


passage  to  the  wick,  the  air  passing  into 
the  pillar  of  the  lamp  at  the  point,  b. 
There  is  also  another  tube,  i,  employed 
between  the  tube,  g,  and  the  wick,  the 
object  of  which  is,  that  in  place  of  any 
oil  which  may  flow  off  the  wick,  falling 
down  the  air  way,  as  heretofore,  it  flows 
down  between  the  tubes,  g  and  i,  and 
there  are  passage-ways  between  the  space, 
<7,  and  the  general  space  for  oil  ;  hence  the 
wick  may  be  said  to  be  in  the  midst  of  oil, 
there  being  oil  on  the  interior  of  the  wick, 
as  well  as  at  the  exterior  of  the  wick,  and 
to  the  same  level,  j  is  a  bag  or  flexible 
vessel,  within  the  base  or  pedestal  of  the 
lamp,  and  is  fastened  to  a  bent  tube, 
which  has  a  cock  of  plug  at  the  upper  end, 
through  which  the  oil  passes,  and  is  regu¬ 
lated  in  its  flow  by  the  float,  k ,  which  is 
at  the  upper  part  of  the  rod,  *,  which  is 
attached  to  the  lever  or  handle  of  the  plug 
of  the  cock,  as  is  shown.  Hence  it  will  be 
evident,  in  the  event  of  the  oil  being 
forced  up  too  fast,  the  float  will  rise  and 
close  the  cock,  and  thus  retard  or  wholly 
prevent  the  rising  of  the  oil,  till  the  pre¬ 
vious  supply  has  been  consumed.  The 
bag,  j ,  is  of  leather  or  other  suitable  flexi¬ 
ble  material,  and  is  contained  within  an 
outer  bag,  which  is  of  linen  or  other  fa¬ 
bric,  and  has  a  series  of  circular  weights 
or  rings  attached  thereto,  which  have  the 
joint  utility  of  retaining  the  bag  in  its 
shape,  notwithstanding  the  effect  of  pres¬ 
sure  of  the  fluid,  but  also  tends  to  press 
up  the  oil  and  to  compress  tbe  bag;  the 
weight  of  the  upper  parts  of  the  lamp  hav¬ 
ing  also  a  tendency  to  force  up  the  oil  : 
but  the  whole  movement  of  the  parts,  and 
the  supply  of  oil  to  the  burner,  is  regu¬ 
lated  by  the  float,  as  above  mentioned  ; 
for  it  will  be  evident,  that  no  movement 
can  take  place  unless  the  cock  is  open,  and 
that  can  only  be  open  to  a  degree  equal  to 
the  consumption  of  the  oil  by  the  burner. 


BELLS  PVTENT  PROCESS  FOR 
OBTAINING  COPPER  FROM 
COPPER  SLAG. 

In  smelting  copper  ores,  it  is  well  known 
that  there  is  produced  a  large  quantity  of 
matter  called  slag,  which  is  thrown  away 
as  refuse  ;  and  it  is  farther  well  known, 
that  such  slag  contains  copper  in  small 
quantities.  The  object  of  this  invention 
is  a  mode  of  obtaining  the  copper  from 
•such  slag. 

The  furnace  employed  for  this  purpose 
is  suitably  arranged  for  being  blast,  in  a 
similar  manner  to  what  is  practised  in 
iron  and  some  other  furnaces;  the  back 
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and  sides  are  lined  with  fire-brick,  and 
the  front  of  the  furnace  is  faced  with  a 
plate  of  cast  iron.  The  lower  part  is  filled 
with  small  cinders  well  rammed.  There 
is  an  opening  through  which  the  fluid 
mass  flows  when  in  a  melted  state.  In 
the  front  of  this  opening  is  a  cast-iron 
trough,  filled  with  cinders;  and,  at  one 
end,  an  opening  into  a  smaller  chamber  or 
trough,  by  which  any  copper  or  other 
matters  which  may  descend  therewith, 
fall  into  a  recess  or  chamber  at  the  side  of 
the  furnace.  There  is  a  tank  to  receive 


TRANSMISSION  OF  SOUND 

THROUGH  VARIOUS  SUBSTANCES. 

This  is  a  subject  highly  interesting  to 
those  who  delight  in  exploring  the  won¬ 
ders  and  mysteries  of  nature,  as  well  as  of 
great  practical  importance  in  the  con¬ 
struction  of  musical  and  acoustic  instru¬ 
ments.  The  following  is  extracted  from 
Webster’s  “  Principles  of  Sound”: — 
cc  Considerable  doubt  has  been  excited, 
whether  the  property  of  sound  is  wholly 
confined  to  our  atmosphere,  from  the  cir- 


water,  having  a  supply  pipe  and  an  over-  j  cumstance  that  meteors,  which  have  pass 
flow  pipe,  by  which  means  there  is  to  be  a 
continuous  flow  of  water  into  and  from 


the  tank.  The  process  of  working  is  thus 
described  by  the  inventer  : — 

“  I  will  proceed  to  explain  the  manner  of 
working,  and,  in  doing  so,  I  will  suppose 
the  furnace  to  be  at  work  and  in  blast, 
and  I  continue  to  supply  slag  into  the  fur¬ 
nace,  then  a  layer  of  coke,  then  slag,  and 
so  on,  as  fast  as  there  is  room  in  the  fur¬ 
nace  to  receive  them;  and  I  would  re¬ 
mark,  that  1  have  not  generally  found  it 


ed  at  an  altitude  greater  than  its  supposed 
elevation,  have  been  distinctly  heard  ;  but 
of  the  state  of  that  expanse,  called  ether, 
which  separates  this  globe  from  the  celes¬ 
tial  bodies,  nothing  is  positively  known 
respecting  either  its  density  or  tempera¬ 
ture.  It  has  been  satisfactorily  proved, 
that  sound  is  but  feebly  perceived  in  a 
rarefied  or  attenuated  atmosphere,  and, 
in  a  perfect  vacuum,  is  not  distinguish¬ 
able.  In  hydrogen  gas  it  is  but  faintly 
heard  ;  and  even  by  the  admixture  of  at- 


requisite  to  have  the  lumps  of  slag  broken,  mospheric  air,  in  even  proportions,  with 
but  have  taken  them  in  the  state  they  are  hydrogen,  its  intensity  is  not  greatly  in- 
generallv  found  on  the  slag-heap;  and  it  creased ;  the  want  of  affinity  in  the  two 
should  be  stated,  that  the  quantity  of  coke  rendering  the  introduction  of  the  denser 


used,  is  about  half-a-ton  and  upwards  to 
ten  tons  of  slag,  some  slags  requiring 
somewhat  more  coke  than  others  :  and  I 
have  found  it  beneficial  to  throw  in  some 
;ime  and  peat  in  small  quantities  into  the 
’urnace,  as  they,  acting  as  a  flux,  render 
ihe  slag  more  fluid  ;  but  the  use  of  lime 


medium  of  little  avail.  Dr.  Priestley 
discovered  that,  in  carbonic  acid  and  oxy¬ 
gen,  it  was  louder  than  in  common  air. 
The  late  Professor  Leslie  instituted  some 
interesting  experiments  upon  this  subject, 
which  were  terminated  by  his  premature 
death  ;  and  no  others  have  been  subse- 


ind  peat  need  not  be  resorted  to,  except-  quently  attempted  (of  which  the  results 


ng  when  the  slag  does  not  run  fluid,  and 
;he  quantity  of  lime  I  have  employed,  is 
ibout  half-a-bushel  of  lime  and  about 
wenty  pounds  of  peat  to  one  ton  of  slag, 
[’he  melted  slag  flows  out  in  the  front  of 
he  furnace  and  into  the  trough,  and  pre- 
ipitates  the  copper,  which  accumulates  in 
recess  or  chamber,  from  whence  it  is  re- 
noved  from  time  to  time,  and  the  product 


have  been  published),  conducted  on  a 
scale  sufficiently  extensive  to  form  accu¬ 
rate  data  *  *  * 

“.Of  the  transmission  of  sound  through 
liquids,  the  experiments  of  M.  Perrole 
appear  to  be  the  most  correct ;  I  have, 
therefore,  copied  from  his  own  statement 
the  mode  by  which  they  were  effected  : — 
l  closed  all  the  joints  of  my  watch 


>r  lump  thus  obtained,  will  generally  be  with  soft  wax,  and  then  suspended  it  by 


ound  to  contain  from  thirty  to  sixty  per 
ent.  of  copper.  The  melted  slag  flows 
ver  the  trough  into  the  water,  and,  by  so 
oing,  falls  into  very  fine  dust  or  ashes 
-which  being  submitted  to  the  dressing 
rocess  with  sieves  and  water,  the  ashes 
eing  light  the  metallic  particles  are  se¬ 
arated  with  the  utmost  ease,  and  the  re- 
duum  or  ashes  will  be  found  almost,,  if 
ot  quite,  copperless;  and  this  process 
'ill  be  found  both  cheap  and  simple.” 


The  number  of  British  and  Irish  steam-vessels 
the  close  of  1838,  amounted  to  766. 


silk  thread.  In  this  state  1  hung  it  by  an 
iron  branch  fixed  in  the  wall,  so  that  the 
watch  remained  suspended  in  the  middle 
of  a  glass  vessel,  five  inches  in  diameter 
and  seven  inches  high,  taking  care  that 
neither  the  watch  nor  the  thread  touched 
the  vessel  in  any  part.  I  remarked  the 
kind  of  sound  afforded  by  the  watch,  and 
the  distance  at  which  I  ceased  to  hear  it. 
After  having  marked  this  point,  I  then 
filled  the  vessel  with  water,  into  which  I 
again  suffered  the  watch  to  descend,  with 
the  same  precaution  of  not  letting  it  or 
the  thread  touch  the  vessel. 

The  tone  ( timbre )  was  changed  in  the 
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water  in  a  striking  manner.  '1  he  sound 
was  propagated  in  so  lively  a  manner,  that 
the  glass  and  n  small  table  of  wood,  on 
which  it  stood  at  a  distance  from  the  wall, 
seemed  to  undergo  direct  percussion  as 
from  a  solid  body.  l>ut  what  appeared 
still  more  astonishing  was,  that  in  the 
midst  of  all  these  agitations,  the  fluid 
in  which  the  watch  was  plunged  was 
perfectly  tranquil,  and  its  surface  not 
in  the  slightest  degree  agitated. 

By  substituting  different  liquids  in  the 
place  of  the  water,  1  had  results  in  gene¬ 
ral  analogous  to  those  1  had  obtained  with 
that  fluid  ;  but  each  medium  gave  a  differ¬ 
ent  modification  to  the  sound,  of  which 
the  intensity  was  noted  as  follows  : — 

Intensity  of  Sound  obscrvi  d  in  different 
Fluids. 

1.  In  the  air,  serving  as  the  term 
of  comparison,  it  ceases  to  be 
heard  at  the  distance  of  ....  8  ft. 


2.  In  the  water,  at  that  of .  20 

3.  Oil  olive  .  16 

4.  Oil  of  turpentine . .  14 

5.  Spirit  of  wine  .  21 


It  is  proper  to  observe  that,  on  repeat¬ 
ing  these  trials,  1  observed  some  varia¬ 
tions  in  the  intensity,  which  appeared  to 
depend  on  the  organ  of  sense  or  accidental 
noises.’ 

From  the  experiments  made  upon  li¬ 
quids,  it  follows  : — 

f  ].  That  these,  as  w'ell  as  solids,  do 
transmit  sounds  much  better  than  air,  and 
that  even  the  fat  oils  are  not  to  be  ex¬ 
cepted. 

2.  That  each  fluid  upon  trial  is  found  to 
modify  the  sound  in  a  peculiar  manner. 

3.  Philosophers  maintain  the  opinion, 

that  sound  is  propagated  in  the  air  by 
means  of  certain  motions  or  undulations, 
which  the  transparency  of  that  fluid  pre¬ 
vents  our  seeing.  My  experiments  with 
fluids,  which  do  not  elude  the  sight,  and 
in  which  no  motion  was  perceived,  not¬ 
withstanding  the  very  effectual  transmis¬ 
sion  of  sound,  may  render  this  in  some 
respect  doubtful.’  •  *  * 

“  Sound  created  in  the  open  air  is  heard, 
though  but  faintly,  under  water;  and 
sound  made  in  water  is  as  feebly  distin¬ 
guished  in  the  air;  that  of  the  bell  used 
by  M.  (  alladon  not  having  been  heard  at 
the  distance  of  300  feet  by  persons  upon 
the  surface.  Colonel  Pasleyhas  informed 
me,  as  the  result  of  some  of  his  experi¬ 
ments,  ‘  that  a  ton  of  gunpowder  fired  at 
8 pithead,  at  the  depth  of  fourteen  or  fif¬ 
teen  fathoms,  makes  a  report  not  exceed- 
ng  that  of  a  twenty-four  pounder  at  a 
moderate  distance.’ 


To  account  for  this  difference  in  the 
intensity  of  sound  by  these  diverse  modes 
of  propagation,  it  is  submitted  whether 
the  particles  of  water  may  not  asstime  a 
flattened  shape,  and  be  distributed  in  a 
laminated  form,  and  thus  transmit  sound 
in  a  horizontal  direction,  with  more  force 
than  vertically  or  upward,  'i  his  hypo¬ 
thesis,  which  is  only  suggested,  has  some 
analogy  in  the  transmissible  qualities  of 
wood,  which  conveys  sound  longitudin¬ 
ally)  or  in  the  direction  of  its  growth, 
with  great  rapidity,  while  it  is  not  trans¬ 
mitted  so  sensibly  by  the  continuity  of 
transverse  planks  or  sections. 

The  different  degrees  in  which  sub¬ 
stances  derived  from  the  mineral,  vegeta¬ 
ble,  and  animal  kingdoms,  are  favour¬ 
able  to  the  transmission  of  sound,  appear 
to  be  regulated  by  laws  not  easily  demon¬ 
strable. 

In  the  mineral  kingdom,  those  which 
are  most  loosely  combined,  appear  to  pos¬ 
sess  this  quality  in  the  smallest  degree, 
which  increases  with  their  augmented 
hardness  ;  thus,  vegetable  earth,  sand, 
pumice-stone,  marble,  limestone,  and  flint, 
are  graduated  in  this  scale.  Clay  is  inso- 
norous  from  the  quantity  of  water  it  con¬ 
tains,  but  when  formed  into  tiles,  bricks, 
and  pottery,  and  baked,  the  water  be¬ 
comes  evaporated,  and  air-chambers  are 
formed,  and  it  is  then  highly  sonorous. 

In  metals — which  in  this  inquiry  we 
must  separate  from  minerals — their  effi¬ 
cacy  in  producing  sound  appears  to  de¬ 
pend  upon  their  lightness  and  brittleness. 
Class,  which,  from  its  artificial  composi¬ 
tion,  may.  for  the  purpose  of  this  inquiry, 
be  considered  as  a  metal,  exhibits  the 
greatest  susceptibility,  as  it  does  not  re¬ 
quire  the  contact  of  other  tangible  bodies 
to  elicit  sound  from  it,  but  becomes  sonor¬ 
ous  from  sound  already  existing.  A  per¬ 
son  sneezing  loudly  in  a  room,  in  which 
a  tumbler  is  placed  on  a  table,  will  cause 
it  to  ring  ;  a  violoncello  played  near  a 
table  containng  wine-glasses,  will  cause 
them  to  fall  off  (Arnott);  and  a  violin 
played  in  proximity  to  a  piece  of  glass  co¬ 
vered  evenly  with  sand,  will  cause  such 
changes  of  its  surface,  by  the  expansion  of 
the  aerial  particles  within  it,  as.  on  the 
subsidence  of  sound,  to  leave  geometrical 
figures  indicative  of  the  valleys  and  eleva¬ 
tions  into  which  it  had  been  thrown. 

Hell-metal  is  a  composition  of  zinc  and 
tin,  two  of  the  lightest  and  least  ductile 
metals;  rendered  by  their  amalgamation 
still  more  brittle,  and  containing  a  larger 
proportion  of  internal  cavities;  thus  af¬ 
fording  the  best  medium  for  sound.  Hrass, 
which  is  a  combination  of  zinc  and  cop. 
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per,  possesses  the  sonorous  property  in 
the  next  greatest  degree  ;  while,  in  the 
unalloyed  metals,  it  declines  from  iron, 
silver,  copper,  gold,  and  tin,  to  lead — its 
declination  appearing  to  be  produced  by 
their  increased  softness. 

In  the  vegetable  kingdom,  the  degree 
appears  to  be  regulated  by  lightness  and 
dryness.  A  succulent  vegetable  possesses 
little  of  this  quality;  fir,  the  greatest; 
and,  according  to  experiments  made  by 
M.  Perrole,  other  woods  in  the  following 
proportions  : — Mahogany,  box,  oak,  cher¬ 
ry-tree,  and  chestnut.  Fir  has  preserved 
its  reputation  in  this  particular  for  above 
3000  years,  it  being  mentioned  in  the 
second  book  of  Samuel,  chapter  the  sixth, 
that  (  David  and  all  the  house  of  Israel 
played  before  the  Lord  on  all  manner  of 
instruments  made  of  fir-wood,’  &c.  A 
peculiar  pine,  grown  in  Norfolk  Island, 
has  been  deemed  the  most  sonorous  hi¬ 
therto  discovered  ;  but  the  late  Rev.  John 
Williams,  who  has  been  styled  1  The 
Apostle  of  the  South  Sea  Islands’  (an 
appropriate  title,  whether  we  contemplate 
his  active  life  or  melancholy  end),  in  his 
1  Missionary  Enterprises,’  in  enumerat¬ 
ing  the  different  woods  in  the  Navigator’s 
Islands,  states  that  c  the  tou  ( cordia ) 
would  be  exceedingly  valuable  for  musical 
instruments,  as  the  wooden  drums  made 
from  it  by  the  natives,  produce  a  far  more 
sonorous  and  mellow  sound  than  those 
constructed  from  any  other  tree.’  But 
long  exposure  to  the  air  obtains  this  qua¬ 
lity  for  sorts  otherwise  less  sonorous,  as, 
by  time,  the  aqueous  and  resinous  parti¬ 
cles  become  evaporated,  and  the  wood  ap¬ 
proaches  nearer  to  the  friability  of  metals. 
Violins,  from  this  cause,  are  esteemed 
more  valuable  from  their  age,  and,  when 
properly  taken  care  of,  are  guarded  against 
damp.  The  proportion,  however,  of  water 
in  wood,  is  always  great,  and  tvould  have 
been  deemed  incredible,  had  it  not  been 
made  the  subject  of  frequent  experiments. 
Dr.  Prout  states  the  proportion  of  carbon 
and  water  in  willow  as  follows : — 

Carbon,  49.3  ;  water,  50.2 

In  box : — 

Carbon,  50.0  ;  water,  50.0” 

“  The  dried  fibres  and  skins  of  animals, 
from  which  violin-strings  and  drum-heads 
are  constructed,  possess  this  quality  in  a 
still  greater  degree  ;  and  the  sound  which 
they  produce  arises  entirely  from  the  con. 
strictile  power  of  their  filaments  upon  the 
air  interspersed  within  them — as  in  the 
case  of  metals  — and  in  no  degree  from 
their  vibration,  if  by  that  term  is  meant 
their  action  upon  the  external  air  ;  as, 


after  wetting  them,  nearly  the  same  de¬ 
gree  of  motion  may  be  produced  ;  but  the 
con  strictile  power  being  destroyed,  they 
no  longer  generate  sound. 

There  is  a  tendency  in  the  arrangement 
of  the  molecular  aggregations  of  both 
animal  and  vegetable  matter,  which  ren¬ 
ders  them  more  favourable  for  the  propul¬ 
sion  of  sound  in  particular  directions.  The 
suitableness  of  wood  for  masts  is  ascer¬ 
tained  in  the  dock-yards,  by  placing  a 
watch  at  one  end  of  the  spar  and  the  ear  at 
the  other :  if  the  sound  be  heard  in  a  har¬ 
monious  manner — well  known  to  experi¬ 
menters — the  timber  is  deemed  sound  ;  but 
if  any  horizontal  crack  exist,  its  unfit¬ 
ness  is  detected.  The  cause  of  this  effect 
in  all  substances,  whether  stone,  wood, 
or  metal,  may  be  easily  understood.  In 
their  perfect  state,  all  possess  a  homoge¬ 
neity  or  graduated  admixture  of  their 
solid,  aqueous,  and  aerial  particles  ;  and 
if  these  are  dissevered  by  a  crack,  conti¬ 
nuity  of  the  internal  vibrations  is  inter¬ 
rupted  ;  the  chasm  admitting  an  expansion 
of  the  air,  and  losing  a  degree  of  compress¬ 
ibility  which  cannot  afterwards  be  re¬ 
gained. 

The  following  calculations  are  the  re¬ 
sults  of  experiments,  made  by  different 
persons,  of  the  velocity  of  sound  through 
various  substances ;  but,  not  having  been 
effected  with  the  same  accuracy  as  those 
through  air  and  water,  they  are  not 
equally  to  be  depended  upon  : — 

Feet  per  Second. 


Tin  . 

Silver  . 

.  9,300 

Brass  . 

.  11,800 

Copper . 

.  12,500 

Iron . 

.  17,500 

Tobacco-pipes . .  . 

.  ..10  to  12,000 

W ood  (various) 

. .  ..11  to  18,000 

Fir-wood . 

.  17,300 

Glass  . 

Crown-glass 

.  17,700 

GROUND  ICE. 

It  is  generally  imagined,  that  rivers 
freeze  only  at  the  surface  ;  this,  however, 
is  not  the  fact,  ice  being  frequently  formed 
at  the  bottom  of  running  water.  Thus, 
according  to  Dr.  Farquharson,  the  pheno¬ 
menon  is  so  common,  and  so  well  known 
in  certain  parts  of  Lincolnshire,  that  the 
inhabitants  have  given  it  the  name  of 
ground  gru. 

Common,  however,  as  may  be  the  phe¬ 
nomenon  of  subaqueous  ice,  and  although 
it  has  been  noticed  at  various  times,  it  has 
but  very  lately  attracted  the  serious  at- 
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tention  of  observers.  Ireland,  In  his 
“  PicturesqueYiews  of  the  River  Thames.” 
published  in  1792,  mentions  the  ground 
ice  of  that  river,  and  on  the  subject  quotes 
l)r.  Plott,  who  says,  u  The  watermen 
frequently  meet  the  ice  meers  or  cakes  of 
ice,  in  their  rise,  and  sometimes  in  the 
under  side,  enclosing  stones  and  gravel 
brought  up  by  them  ab  irno .” 

According  to  M.  Arago,  who  published 
a  paper  on  this  subject  in  the  “Annu- 
aire”of  the  French  Hoard  of  Longitude, 
the  following  observations  have  been  made 
on  ground  ice  : — 

“  In  the  Thames,  by  Dr.  Hales,  in  1730. 

In  the  Deome,  department  of  Ardeche, 
France,  by  Desmaresh,  in  1780. 

In  the  Elbe,  by  M.  Braun,  in  1788. 

In  the  Teine,  Herefordshire,  by  Mr. 
Knight,  in  1816. 

In  the  Conal  de  la  Birze,  near  Belle,  by 
M.  Marian,  in  1823. 

In  the  Aar,  at  Soleure,  by  M.  Hugi,  in 
1827-9. 


and  rough  bodies  In  a  saturated  saline 
solution.  3rd.  The  existence  of  a  less 
impediment  to  the  formation  of  crystals  in 
the  slower  motion  of  the  water  at  the  bot¬ 
tom,  than  in  the  more  rapid  one  near  or 
at  the  surface. 

Ground  ice,  or,  as  it  is  called  by  some 
authors,  bottom  ice,  differs  materially  from 
surface  ice.  Dr.  I  arquharson  describes  it 
as  having  “  the  aspect  of  the  aggregated 
masses  of  snow,  as  they  are  seen  floating 
in  rivers  during  a  heavy  snow  shower; 
but,  on  taking  it  out  of  the  water,  it  is 
found  to  be  of  a  much  firmer  consistence 
than  these.  It  is  a  cavernous  mass  of  va¬ 
rious  sizes,  but  all  small  pieces  or  crystals 
of  ice,  adhering  together  in  an  apparently 
irregular  manner,  by  their  sides  or  angles 
or  points,  promiscuously.  The  adhesion 
varies  according  to  circumstances.”  This 
corresponds  exactly  with  what  Col.  Jack- 
son  observed  in  the  Neva,  at  Petersburgh. 

W.  E.  H. 


In  the  Rhine,  at  Strasburgh,  by  M. 
Fargeau, in  1829. 

In  the  Seine,  by  M.  Duhamel,  in  1830.* 

Almost  all  who  have  written  on  ground 
ice,  have  endeavoured  to  account  for  its 
formation,  though  no  explanation  yet 
given  is  perfectly  satisfactory.  M.  Arago’s 
explanation  in  part,  and  the  very  simple 
fact  that  water,  when  at  32°  Fahrenheit, 
if  at  rest,  or  in  very  slow  motion  (which  is 
the  case  at  the  bottom  of  rivers),  will 
freeze,  seem  among  the  most  natural  ways 
of  accounting  for  its  formation.  M.  Arago 
is  of  opinion,  that  it  arises  from  three  cir¬ 
cumstances  : —  1st.  The  inversion,  by  the 
motion  of  the  current,  of  the  hydrostatic 
order,  by  which  the  water  at  the  surface 
cooled  by  the  colder  air,  and  which,  at  all 
pojnts  of  the  temperature  of  water  under 
39o  Fahrenheit,  would,  in  still  water,  con¬ 
tinue  to  float  on  the  surface,  is  mixed 
with  the  warmer  water  below;  and  thus 
the  whole  body  of  water  to  the  bottom  is 
cooled  alike  by  a  mechanical  motion  of  the 
stream.  2nd.  'I  he  aptitude  to  the  forma¬ 
tion  of  crystals  of  ice  on  the  stones  and 
asperities  of  the  bottom,  in  the  water 
wholly  cooled  to  32°,  similar  to  the  readi¬ 
ness  with  which  crystals  form  on  pointed 

•  Since  the  publication  of  M.  Arago’s  paper, 
Colonel  Jackson  has  written  on  the  congelation 
of  the  Neva,  and  published  it  in  the  fifth  volume 
of  the  Journal  of  the  Royal  Geographical  Society. 
Mr.  Weitz  is  the  author  of  a  pajH-r  in  the  I^ondon 
Geographical  Journal,  on  the  Groundgru  of  the 
Siberian  Rivers;  Mr.  Eisdale  has,  in  the  F.dinb. 
Nexc.  Phil.  Journal,  vol.  17,  a  paper  on  Ground 
Ice;  and,  finally,  Dr.  Farquharson  has  published 
hi*  observations  in  the  Phil.  Tran*,  for  1835. 


MISCELLANEA. 

Artificial  Staining  of  Marble. — This  art  was 
practised  by  the  ancients,  and  is  described  by 
Zosimus:  it  is  now  making  considerable  advance 
at  Verona.  The  results  are  as  follows  : — A  solu¬ 
tion  of  nitrate  of  silver  penetrates  the  marble, 
and  communicates  a  deep-red  colour  to  it  A  so¬ 
lution  of  nitrate  of  gold  penetrates  less  deeply, 
and  communicates  a  beautiful  purple  violet  co- 
lour.  Verdigrise  sinks  to  the  depth  of  a  line 
into  the  marble,  and  gives  it  a  fine  green  colour. 
A  solution  of  dragon’s  blood  communicates  a 
beautiful  red  colour,  and  gamboge  a  yellow  tint. 
To  apply  these  two  colours,  it  is  necessary  to 
polish  the  marble  with  a  pumice-stone,  to  dissolve 
the  gum  resins  in  hot  alcohol,  and  put  them  on 
with  a  camel-hair  pencil.  The  tinctures  obtained 
from  woods,  as  Brazil  wood,  logwood,  Arc., pene¬ 
trate  deeply  into  marble.  Tincture  of  cochineal, 
with  the  addition  of  a  little  alum,  gives  marble  a 
fine  scarlet  colour,  similar  to  African  marble. 
Artificial  orpiment  produces,  when  dissolved  in 
ammonia,  a  lively  yellow  colour.  If  verdigriso 
Ire  boiled  with  white  wax,  and  the  mixture  bo 
applied  to  the  marble,  and  then  removed  when 
it  has  cooled,  it  will  be  found  to  have  penetrnted 
five  lines,  and  to  have  produced  a  fine  emerald 
colour.  When  it  is  wished  to  apply  the  different 
colours  in  succession,  some  precautions  arc  ne¬ 
cessary.  The  tinctures  preparer!  by  spirit  of 
wine  and  by  the  oil  of  turpentine,  are  to  be  ap¬ 
plied  to  the  marble  while  it  is  hot;  hut  the  dra¬ 
gon’s  blood  and  gamboge  arc  to  be  used  with  the 
marble  when  cold.  For  this  purpose,  it  is  neces¬ 
sary  to  dissolve  them  in  alcohol,  and  employ  the 
solution  of  gamboge  first.  This,  w  hich  is  clear, 
soon  becomes  turbid,  and  affords  a  yellow  pre¬ 
cipitate.  Those  parts  of  the  marble  which  are 
covered  with  the  tincture  arc  then  to  be  heated, 
by  passing  over  them,  at  the  distance  of  half-an- 
inch,  a  red-hot  iron  plate,  or  a  charcoal  chauffer; 
it  is  then  allowed  to  rool,  and  the  iron  i*  to  l* 
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again  passed  over  those  portions  where  the  co¬ 
lour  has  not  penetrated.  When  the  yellow  co¬ 
lour  has  been  imbibed,  a  solution  of  dragon’s 
blood  is  to  be  applied  in  the  same  manner ;  and, 
while  the  marble  is  hot,  the  other  vegetable  co¬ 
lours  may  be  communicated.  The  last  colours 
to  be  applied,  are  those  in  union  with  the  wax. 
These  must  be  used  'with  great  caution,  because 
the  slightest  excess  of  heat  causes  them  to  pene¬ 
trate  deeper  than  is  necessary,  which  renders 
them  less  adapted  for  delicate  work.  During  the 
operation,  cold  water  should  be  occasionally 
thrown  upon  them. — Athenaeum. 

Progress  of  Railway  Conveyance. — The  follow¬ 
ing  is  the  state  of  the  various  railways  in  the 
United  Kingdom  at  the  present  time  : — 

Thus  (*)  marked  carry  no  heavy  goods ;  and 
thus  (t)  do  not  run  trains  on  Sundays. 


NAME  OF  RAILWAY. 

Miles. 

Length 
of  Line. 

Length 

opened. 

Birmingham  and  Derby 

oo 

Tj< 

Junction . 

38} 

♦^-Birmingham  and  Glouces- 

ter  . 

52 

43 

Dublin  and  Kingstown  . . 

6 

6 

•Dundee  and  Arbroath  . . 

16f 

16f 

•Eastern  Counties  . 

26 

17} 

*+ Glasgow,  Paisley,  and  Ayr 

51 

40 

♦Glasgow  and  Paisley  Joint 

Line  . 

6f 

6| 

Grand  Junction . 

115(c) 

115 

Great  Western  . 

118 

73 

Hull  and  Selby . 

31 

81 

Lancaster  and  Preston  . . 

20  h 

20} 

Liverpool  and  Manchestei 

31 

31 

London  and  Birmingham 

im 

112} 

♦London  and  Blackwall.. 

3} 

3} 

♦London  and  Brighton  . . 

46 

6} 

London  and  Croydon  ... 

10} 

10} 

London  and  Greenwich. . 

31 

3£ 

London  &  South  Western 

77 

77 

♦Manchester  and  Birming 

ham . 

40 

5} 

Manchester  and  Bolton . . 

10 

10 

Manchester  and  Leeds  . . 

50 

40} 

Midland  Counties . 

57 

57 

Newcastle  and  Carlisle  . . 

61 

61 

North  Midland . 

72} 

72} 

North  Union . 

22 

22 

Northern  and  Eastern  . . 

30 

19} 

Preston  and  Wyre . 

19 

19 

Sheffield  and  Rotherham 

6 

6 

Ulster . .  . . 

36 

8 

York  and  North  Midland 

23 

23 

Has  gunpowder  or  printing  done  the  greatest 
mischief  to  the  world?  Printing  has  done  more 
service  and  dis-service  to  the  world  ;  not  only  be¬ 
cause  it  was  prior  in  acting,  hut  also  because  its 
causes  reach  beyond  the  effect  of  gunpowder.  As 
the  cause  is  nobler  than  its  effects,  printing  is 
more  prejudicial  than  gunpowder:  since  gun¬ 
powder  would  seldom  be  employed  in  any  great 
execution,  if  printing  did  not  first  raise  such  dis¬ 


putes  and  distractions  as  are  the  canse  of  wars 
and  tumults.  A  fair  field  for  some  of  your  cor¬ 
respondents  to  exert  their  logic. — From  the 
Athenian  Mercury ,  published  in  1691. 

Why  have  not  fishes  any  voice?  Because  they 
have  no  lungs.  Although  fishes  possess  no  voice 
by  which  they  can  communicate  their  sensations 
to  others,  some  species  utter  sounds,  when  raised 
above  the  water,  by  expelling  the  air  through  the 
gill-opening  when  the  flap  is  nearly  closed  ;  while 
others,  *bven  under  water — as  the  salmon — utter 
certain  sounds  while  depositing  their  spawn  ;  but 
for  what  purpose  these  sounds  are  uttered,  or  by 
what  organs  they  are  produced,  we  are  still  ig¬ 
norant. — F  lem  ing. 

The  greatest  cold  that  can  be  produced  is  122° 
below  the  freezing  point ;  but  a  furnace  has 
been  constructed  by  which  an  intensity  of 
25,127°  of  Fahrenheit  has  been  exhibited ;  this 
is,  however,  far  below  what  may  be  produced  by 
a  galvanic  apparatus. — Weekly  Visitor. 

A  New  Musical  Instrument. — The  following 
notice  appeared  in  the  Whitehaven  Herald 
“  The  inventer  of  this  strange  work  of  art  is  a 
plain  Cumberland  yeoman,  from  near  Keswick, 
and  the  rude  materials  from  which  he  contrives 
to  extract  the  most  enchanting  harmony,  are  no¬ 
thing  more  than  a  collection  of  slates  or  stones 
from  the  more  unfrequented  parts  of  the  mighty 
Skiddaw.  These  are  arranged  in  such  a  manner 
as  to  enable  three  persons  to  beat  upon  them  at 
the  same  time,  with  small  wooden  mallets;  and 
this  is  accomplished  with  so  much  dexterity  and 
skill,  as  to  distil,  from  the  rudest  possible  mate¬ 
rials,  the  most  rich  and  delightful  melody  of 
sweet  sounds  that  ear  ever  heard,  or  imagination 
can  conceive.  The  effect  is  perfectly  magical, 
and  the  listener  stands  entranced  and  wonder- 
struck.  Men  of  undoubted  musical  science  have 
inspected  this  novel  instrument,  and  have  given 
a  most  flattering  opinion  of  the  work  which  the 
inventer  has  achieved,  and  also  of  its  vast  capa¬ 
bilities.” 

[The  statement  of  this  being  a  new  invention, 
is  erroneous ;  we  have  seen  a  set  of  musical 
stones  of  the  above  description,  exhibited  at 
Scarborough,  some  years  ago.  No  great  effect 
can  be  produced,  on  account  of  the  short  dura¬ 
tion  of  the  sound  ;  it  is  pleasing,  but  by  no  means 
deserving  the  unmeasured  encomiums  lavished 
on  it  in  the  above  account. — Ed.  P.  M.] 

Steam-Engine  Making  and  Engineering,  at 
Mr.  Fairburns,  Manchester. — There  are  from 
550  to  600  hands  employed  in  the  various  de¬ 
partments.  In  one  department  mechanics  are 
employed  in  building  those  mighty  machines 
which  have  augmented  so  immensely  the  manu¬ 
facturing  interests  of  Great  Britain — viz.  steam- 
engines.  All  si  zes  and  dimensions  are  fre¬ 
quently  under  hand,  from  the  8-horse  power,  to 
the  enormous  magnitude  of  400-horse  power. 
One  of  this  latter  size  contains  the  vast  amount 
of  200  tons,  or  upwards,  of  metal  ;  and  is  worth, 
in  round  numbers,  from  ,£5000  to  £6000.  The 
process  of  casting  metal  is  conducted  here  on  a 
very  large  scale.  Castings  of  twelve-tons  weight 
are  by  no  means  uncommon  ;  the  beam  of  a  800- 
horse  power  steam-engine  weighs  that  amount. 
Fly-wheels  for  engines,  and  water-wheels,  though 
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not  cant  entire,  aro  immense  specimens  of  heavy 
castings.  A  fly-wheel  for  an  engine  of  lOO.horse 
power  measures  in  diameter  twenty-six  feet,  and 
weighs  about  thirty-five  tons.  The  average 
weekly  consumption  of  metal  in  these  works,  in 
the  process  of  manufacturing,  owing  to  the  quan¬ 
tity  of  wrought  iron  used,  and  the  immense  bulk 
of  the  castings,  is  sixty  tons  or  upwards,  or  3120 
tons  annually.  Many  of  the  hands  employed 
receive  from  two  to  three  pounds  weekly  wages; 
aud  scarcely  any,  excepting  common  labourers, 
receive  less  than  twenty-five  shillings  j>er  week. 
The  total  weekly  wages  amounts  to  nearly  i.'1000. 
From  these  facts  some  idea  of  the  capital  neces¬ 
sary  to  conduct  a  concern  of  this  description  may 
be  imagined. — Guide  to  Manchester. 

The  Mathematical  Power-Loom. — By  the  intro¬ 
duction  of  this  invention  it  is  expected  a  powerful 
stimulus  will  he  given  to  a  staple  manufacture 
in  this  country— viz.  the  linen-trade,  which  has 
for  many  years  been  in  a  drooping  state,  chiefly 
owing  to  the  low  price  of  labour  in  Scotland. 
The  mathematical  loom  is  equally  applicable  to 
tire  manufacture  of  worsted,  cotton,  and  all  other 
fibrous  substances.  This  machine  is  called  a  ma¬ 
thematical  loom,  because  the  quantity  of  weft  or 
woof  is  determined  by  calcidation  or  measure¬ 
ment  ;  thus  securing  at  pleasure  cloth  of  any  fabric 
or  stoutness,  and  perfectly  equal  throughout.  The 
pressure  upon  the  warp-thread  can  be  varied  to 
suit  the  strength  of  the  warp  ;  so  that  the  strongest 
or  most  delicate  yarns  can  be  woven,  and  a  firm 
or  soft  fabric  produced  without  any  difficulty. 
This  loom  performs  the  whole  work  of  weaving, 
and  will  produce  a  piece  of  cloth  of  the  ordinary 
length  without  the  alteration  of  any  of  its  parts. 
It  has  woven  two  holts,  or  thirty  yards,  of  the 
heaviest  sailcloth  in  12£  hours;  and  the  inventer 
has  stated  that  he  would  undertake  to  do  that 
quantity  in  less  time. — Durham  Chronicle. 

The  nearest  of  the  fixed  stars  yet  observed,  is 
supposed,  on  good  grounds,  to  be  not  less  than 
forty-one  billions  aud  forty  thousand  miles  dis¬ 
tant 

Wealth  is  whatever  men  can  realize  from  na¬ 
ture  for  their  sustenance  and  enjoyment;  labour 
is  what  realizes  it  ;  prudence  saves  from  it,  and 
the  savings  become  capital. 


INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanic s'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Ja¬ 
nuary  13,  L.  de  Rudelle,  Esq..  M.A.,  on  Or- 
thophonegraphy.  Friday,  January  15,  John 
Hemming,  Esq.,  on  Pneumatic  Chemistry. 
At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution , 
6  and  7,  Great  Smith  Street.  —  Thursday, 
January  21,  Quarterly  General  Meeting.  At 
half-past  eight 

Ilermondsey  and  Ilothrrhithe  Literary  and  Scien¬ 
tific  Institution,  lj,  Church  Street,  Rothci- 
hithc. — Monday,  January  11,  Discussion.  At 
half-past  eight  precisely. 


QUERY. 

Suppose  I  have  two  shafts  sunk,  and  wishing 
to  join  the  workings  together.  The  bearing,  a  r, 
is  north  GOO  y arils. 


b  V 

20° 

S  E 

109  yards 

n  b 

260/' 

8  H 

ltd  yards 

a  c 

22°' 

N  E 

105  yards 

a  a 

25*' 

N  E 

140  yards 

The  bearing  aud  distance,  c  d,  will  greatly 
oblige  your  constant  reader, 

Philologus  Risca. 


TO  CORRESPONDENTS. 

A.  A.  R — The  most  accurate  kiml  of  barometer 
is  that  in  which  the  mercury  is  suspended  in  a 
straight  glass  tube,  without  any  additional  ap 
paraius.  If  the  vacuum  at  the  top  of  the  tube 
be  perfect,  it  can  netvr  err ;  for  howeivr  unequal 
the  internal  dimensions  of  the  tube  may  be,  the 
height  of  the  column  from  the  surface  in  the 
resert-oir  will  always  be  proportional  to  the 
pressure  of  the  air. 

The  best  and  safest  way  to  melt  resins  and  other 
highly  inflammable  substances,  is  by  steam.  The 
vessel  containing  the  substance  to  be  heated, 
should  be  surrounded  with  a  covering  made  air¬ 
tight,  and  leaving  sufficient  space  for  the  steam 
to  circulate  round  the  side*  and  bottom  of  the 
boiler. 

W.  E.  II. — His  papers  on  geology  will  be  ae-s 

ceptablc. 

I*.  Truman  will  see  that  we  have  availed  our¬ 
selves  of  the  interesting  papers  he  has  sent  us, 
and  for  which  we  feel  obliged;  the  remarks  on 
Mr.  I).  Ileaumont  and  the  Philosophical  Insti¬ 
tution,  we  must,  however,  beg  to  decline,  till 
wc  have  ascertained  the  real  nature  of  that  esta¬ 
blishment. 

A  Constant  Subscriber. —  Unavoidable  circum¬ 
stances  hare  prevented  the  completion  of  the 
Index,  $;c.,  in  time  for  publication  with  the 
present  Humber.  The  first  five  volumes  of  the 
Mechanic  and  Chemist  may  be  obtained 
at  the  publisher's,  Mr.  Berger,  Holywell  Street. 
The  “  six  months  "  frequently  mentioned  pn  the 
List  of  New  Patents,  is  the  time  allowed  for 
drawing  up  the  specification. 


London:  Printed  at“TnECiTT  Pres*,”  I,  Lon* 
Lane,  Aldersgate,  by  Docdney  &  Scrtmoovr 
(to  whom  all  communication*  for  the  Editor 
must  be  addressed,  postage  paid) ;  published 
every  Saturday,  by  G.  Header,  Holywell  Street, 
Strand;  and  may  he  hnd  of  all  Booksellers 
aud  Newsmen  in  Town  and  Country. 
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IS 

DESCRIPTION  OF  A  COAL  MINE. 

( 

(Sec  Engraving,  frool  page.) 

Ouh  engraving  represents  a  section  of  a 
Coal  mine. 

1.  A  steam-engine,  raising  coal  from 
the  bottom  of  the  shaft. 

2.  The  banksman. 

3.  A  shaft  of  the  mine. 

4.  A  communication  from  one  shaft  to 
the  other. 

5.  The  gateway,  which  is  the  first  work 
of  the  miners  after  the  shaft  is  sunk,  being 
from  eight  to  ten  feet  high,  nine  feet  wide, 
and  is  carried  to  the  whole  extent  of  the 
work. 

6.  The  bolt-hole  to  cause  a  circulation 
of  air  ;  it  is  built  up. 

7.  Pillars  left  to  support  the  superja¬ 
cent  strata. 

8.  An  excavation,  called  by  the  miners 
a  stall,  who,  after  the  gateway  is  made, 
begin  to  work  the  coal,  or  hole  under. 

9.  The  rib  through  which  the  air- way 
is  cut. 

10.  Lights. 

11.  A  man  who  hangs  on  the  skips,  and 
rakes  the  gateway. 

12.  13,  11.  Miners  heading ,  holeing,  and 
shovelling  out  the  small  coal,  called  slack. 

14.  Slack -carrier. 

15.  A  miner  working  on  a  scaffold. 

Ifi.  A  small  piece  of  coal,  left  to  support 
many  tons  above,  which  fall  when  it  is 
taken  away;  called  the  spern. 

1/*  A  collier  on  a  scaffold,  taking  out 
the  spern  as  far  as  he  can  reach  it  with  a 
pick. 

18.  A  collier  standing  upon  a  heap  of 
slack,  doing  the  work  with  a  prong  which 
could  not  safely  be  done  with  a  pick. 

19.  A  collier  breaking  or  turning  out 
coal. 

20.  A  collier  loading  a  skip. 

21.  A  collier  breaking  the  large  coal 
with  a  wedge. 

22.  A  driver  with  an  empty  skip. 

23.  A  driver  with  a  loaded  skip. 

24.  A  skip  taken  up  the  shaft  by  the 
engine. 

25.  A  pillar,  which  is  left  to  support 
the  upper  strata,  while  the  lower  are 
worked  ;  when  taken  away,  the  upper 
coal  falls.  This  pillar  is  called  the  man  of 
war. 

Our  mines  of  coals  have  been  the  source 
of  greater  wealth  to  this  country,  than  all 
the  boasted  gold  mines  of  Peru,  Mexico, 
and  Brazil,  have  been  either  to  Spain  or 
Portugal.  Coals  are  found  in  almost  every 
part  of  the  world  ;  but  in  no  country  in 
such  proportion,  or  so  goml  a  quality,  as  in 
Croat  Britain  ;  and  to  this  circumstance 


(  we  may  mainly  attribute  our  present 
greatness  and  prosperity  ;  our  superiority 
in  almost  every  manufacture;  our  rapid 
advancement  in  most  of  the  arts.  In  coal 
mines,  and  in  the  conveyance  of  coals,  a 
vast  number  of  our  fellow-countrymen  are 
employed,  profitably  to  themselves,  and 
usefully  to  the  state. 

By  the  w  ise  arrangement  of  our  bene¬ 
volent  Creator,  coal  is  generally  found  in 
alternate  strata  with  iron,  by  which  the 
value  of  each  is  doubled. 

Without  coals,  our  iron  would  have  re¬ 
mained  buried  in  the  earth.  Birmingham, 
with  its  numerous  manufactories,  Wolver¬ 
hampton,  Miefheld,  Whitehaven,  New¬ 
castle,  Glasgow,  and  Bristol,  and  other 
great  towns  and  cities,  would  still  have 
been  wastes  or  fields  for  the  husbandman. 
It  is  coals  that  have  raised  them  to  opu¬ 
lence  and  splendour;  nor  would  that  ex¬ 
tensive  fleet  of  ships  in  the  coal-trade  have 
existed,  forming  our  best  nursery  for  those 
seamen  so  essential  to  the  defence  of  our 
country. 

It  is  not  merely  as  fuel  or  merchandise 
that  our  coal  mines  are  valuable,  but  as 
affording  us  peculiar  facilities  in  our  ma¬ 
nufacture  ;  enabling  us  to  obtain  the  mo¬ 
nopoly  of  the  markets  in  nearly  the  whole 
world. 

Respecting  the  origin  of  coal,  our  geolo¬ 
gists  are  divided  in  opinion  ;  some  consi¬ 
dering  it  to  have  been  originally  vegetable 
matter,  and  to  have  been  brought  into  its 
present  state  by  some  chemical  process  of 
nature.  Others  are  of  opinion,  that  it  is 
original  carbonaceous  matter,  crystallized 
in  fibrous  concretions. 

The  strata  of  coal  generally  lies  in  an 
inclined  position  to  the  horizon  ;  in  conse¬ 
quence  of  this  descent,  most  of  our  mines 
have  been  commenced  near  the  surface  of 
the  earth,  descending  progressively  as  the 
coal  is  removed.  It  is  stated,  that  at 
Whitehaven  the  coal  works  are  extended 
more  than  a  mile  under  the  sea,  at  1100  or 
7<8)  feet  below  its  bottom.  The  coals  at 
the  greatest  distance  under  the  sea,  are  of 
the  best  quality ;  hence  arises  the  term 
sea  coal.  Near  Newcastle,  also,  the  mines 
extend  to  a  considerable  distance.  The 
consumption  of  coal  at  present  for  gas  and 
steam  must  be  enormous.  W  e  should  be 
glad  if  any  of  our  readers  could  furnish 
us  with  the  particulars  of  the  present  con¬ 
sumption  of  coal,  either  local  or  general. 

We  have  given  this  brief  account  of  a 
coal  mine,  hoping  that  it  may  be  interest¬ 
ing  to  some  of  our  readers,  particularly 
the  young,  who  do  not  reside  in  that  part 
of  the  country  where  the  coal  is  worked. 
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SCIENCE  WITHOUT  MYSTERY. 


No.  IV. 

ON  OPTICS  AND  THE  PRESERVATION  OF 
THE  SIGHT. 

In  order  to  estimate  tlie  quantity  of  re¬ 
fraction  that  takes  place  under  various  cir¬ 
cumstances,  it  is  necessary  to  understand 
clearly  what  is  meant  by  the  sine  of  an 
angle.  If  a  line  he  drawn  from  one  of 
the  sides  or  legs  of  any  angle,  less  than  a 
right  angle,  perpendicularly  upon  the 
other  side,  that  line  is  called  the  sine ; 
thus : — 


a  n  is  the  sine  of  the  angle,  dc  a;  and 
a  d  is  the  sine  of  the  angle,  d  c  a  ;  and 
d  c  is  the  sine  of  the  angle  d  a  c,  &c.  So 
the  sine  is  nothing  more  than  the  perpen¬ 
dicular  of  a  right-angled  triangle.  Rut  it 
must  be  observed,  in  comparing  the  sines 
of  different  angles,  that  the  side  or  leg 
from  which  the  perpendicular  descends, 
must  always  be  of  the  same  length  ;  this 
is  the  case  in  the  above  figure,  where  a  c, 
a  c,  b  c,  &c.,  are  all  radii  of  the  circle 
p  s  u  r,  and,  consequently,  equal  to  each 
other. 

PROPOSITION. 

The  angles  of  incidence  and  ref  ruction  are 
in  a  plane  perpendicular  to  the  ref  ract¬ 
ing  surface  ;  and  ivhile  the  mediums  are 
the  same,  the  sine  of  the  angle  of  inci¬ 
dence  is  to  the  sine  of  the  angle  of  refrac¬ 
tion,  in  a  given  ratio. 

Upon  the  plane  surface  of  a  board,  t  v, 
with  the  centre,  c,  and  any  radius,  c  s, 
describe  the  circle,  sr  rq;  draw  the  di¬ 
ameters,  r  s,  P  Q,  at  right  angles  to  each 
other,  and  immerse  the  hoard  into  a  ves¬ 
sel  of  water,  in  such  manner,  that  r  q  may 


be  perpendicular  to,  and  r  s  coincide  with 
the  surface  of  the  water.  Then,  if  a  ray 
of  light,  admitted  through  a  small  hole 
into  a  dark  chamber,  he  incident  upon  the 
surface,  r  s,  in  the  direction,  a  c,  coinci¬ 
dent  with  the  plane  of  the  board,  c  B,  the 
direction  of  the  refracted  ray  will  he  found 
to  coincide  with  that  plane;  that  is,  the 
angles  of  incidence  and  refraction  are  in  a 
plane  perpendicular  to  the  refracting  sur¬ 
face.. 

Also,  if  a  d  and  b  f  he  drawn  at  right 
angles  to  p  q,  they  are  the  sines  of  inci¬ 
dence  and  refraction  to  the  radius,  c  a  ; 
and  it  is  found  that  a  d  has  to  bf  the 
same  ratio,  whatever  be  the  inclination  of 
the  incident  ray  to  the  refracting  surface 
—  that  is,  if  a  c  be  any  other  incident  ray, 
c  h,  the  refracted  ray,  a  d  and'6  f  the  sines 
of  incidence  and  refraction;  then  a*d  is  to 
B  F,  as  ad  is  to  b  f. 

When  the  refracting  surface  is  a  curve, 
the  ratio  of  the  sines  of  incidence  and  re¬ 
fraction  is  the  same  as  at  a  plane  which 
touches  the  curve  at  the  point  of  incidence. 
This  plane  is  represented  by  a  line  called 
a  tangent,  or  touching  line. 

From  the  foregoing  general  laws,  it  ap¬ 
pears, 

1st.  If  the  angles  of  incidence  of  two 
rays  be  equal,  the  angles  of  refraction  are 
also  equal. 

2nd.  As  the  angle  of  incidence  increases, 
the  angle  of  refraction  increases.  Thus, 
the  angle  of  incidence,  fca,  is  greater 
than  p  c  a  ;  consequently,  the  angle  of 
refraction,  b  c  ft,  is  greater  than  b  ca. 

3rd.  The  angle  of  deviation,  w  c  b,  in¬ 
creases  when  the  angle  of  incidence  in¬ 
creases.  For  the  angle  of  deviation  is 
the  difference  between  the  angles  of  inci¬ 
dence  and  refraction,  and  the  sines,  A  D, 
b  r,  &c.,  being  always  in  the  same  ratio, 
ad  —  b  F,  must  be  greater  than  a  d —  bf; 
consequently,,/  pca  —  f_  b  c  q,  is  greater 
than  pc  a  —  b  c  o.. 

4th.  When  the  angle  of  incidence  va¬ 
nishes,  the  angle  of  refraction  vanishes 
also.  In  this  case,  the  incident  ray  be¬ 
comes  perpendicular  to  the  refracting  sur¬ 
face,  and  suffers  no  refraction. 

When  a  ray  of  light  passes  out  of  air 
into  water,  the  sine  of  incidence  is  to  the 
sine  of  refraction  as  four  is  to  three  ;  and 
when  a  ray  passes  out  of  water  into  air, 
the  sine  of  incidence  is  to  the  sine  of  re¬ 
fraction  as  three  to  four.  The  refracting 
power  of  glass  is  greater  than  that  of  wa¬ 
ter,  the  proportions  being  about  three  to 
two,  and  two  to  three. 
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PREVENTION  OF  RAILWAY 
ACCIDENTS. 

Many  ami  ingenious  have  been  the  con¬ 
trivances  for  the  prevention  of  accident* 
on  railways,  by  the  engine  running  off 
the  rails,  by  collision,  &c. ;  still  there  i* 
one  fruitful  source  of  mischief,  which 
seems  at  present  to  baffle  the  mechanic — 
I  mean  the  breaking  of  axles.  I  should 
say,  that  nearly  one-half  of  the  casualties 
on  railways  have  arisen  directly  or  indi¬ 
rectly  from  this  cause.  In  some  cases  the 
obstruction  has  caused  the  loss  of  life  by 
collision,  \c. — as  in  the  late  accident  on 
the  London  and  Birmingham  line,  near 
Harrow;  in  others  directly,  by  throwing 
the  train  more  immediately  concerned 
from  the  rails. 

Luggage  waggons  and  engines  (espe¬ 
cially  four-wheeled  ones)  seem  to  he  the 
most  exposed.  It  would  seem  as  though 
care  in  the  manufacture  of  the  iron  was 
no  security  against  breakage.  Many  axles 
have  been  examined  after  breakage,  when 
no  signs  of  a  flaw  have  shown  themselves. 
Of  course,  if  there  should  he  such  in  any 
part,  the  metal  must  break  there. 

The  hearings  are  most  usually  outside, 
so  that  the  periphery  of  the  wheel  resting 
on  the  rail,  is  the  fulcrum  point  of  a 
lever,  throwing  the  strain  on  some  part  of 
the  axle  between  the  wheels.  The  sug¬ 
gestion  I  have  to  offer  is,  that  a  third 
hearing  be  introduced  between  the  other 
two.  This  hearing,  to  avoid  friction, 
-a  would  he  semicircular;  thus, 

^ '  without  an  underlay.  If  the  car¬ 
riage  he  intended  to  unload  and 
load,  when  in  the  former  state, 
|  there  might  be  a  small  interval 
left  between  the  hearing  and 
axle — Say  one-sixteenth  or  one-twentieth 
of  an  inch — so  that  when  the  load  was  put 
on,  it  should  not  press  with  full  force  ; 
and,  therefore,  there  would  not  he  *o 
much  friction,  while  it  would  he  in  its 
place  in  the  event  of  an  extraordinary 
strain  from  any  cause,  to  support  the 
axle.  This  plan  would  render  the  latter 
twice  as  strong  ;  it  would  also  support  the 
carriage  better  in  case  of  breakage.  The 
expense  would  be  very  trifling,  while  ad¬ 
ditional  security  to  life,  to  merchandise, 
and  carriages— all  of  which  may,  and  some 
must,  suffer  in  case  of  accident — and  the 
removal  of  many  obstructions  to  the  line 
of  traffic,  would  amply  repay  the  outlay. 

W.  II. 


SALT  MINES. 

A  i.ARCiF.  proportion  of  the  salt  used  in 
F.ngland.  and  nearly  the  whole  of  what  is 
consumed  in  the  United  State* of  America, 
is  derived  from  salt  springs,  which  issue 
forth  at  various  places  fur  removed  from 
the  sea.  In  Cheshire  and  Worcestershire 
are  the  chief  salt  springs  in  England.  At 
Norwich,  in  the  former  county,  where 
there  are  also  salt  mines,  the  trade  of  ma¬ 
nufacturing  salt  from  springs  is  carried  on 
to  a  great  extent,  and  has  been  so  ever 
since  the  reign  of  Charles  II.  The  water 
is  generally  impregnated  with  salt  to  the 
extent  of  twenty-four  per  cent.  All  over 
the  back  settlements  of  America  there  are 
numerous  salt  springs,  which  are  there 
called  gait  licks.  Salt  is  frequently  found 
in  a  solid  shape,  either  on  the  surface  of 
the  earth,  or  in  subterranean  beds.  On 
both  sides  of  the  Atlas  mountains,  in  the 
north  of  Africa,  there  are  plains  covered 
thickly  with  salt,  several  miles  in  width. 
In  Abyssinia  there  is  a  plain  of  salt  four 
days’ journey  across.  In  North  America, 
large  prairies  near  the  sources  of  the  Ar¬ 
kansas  river,  and  on  both  sides  of  the 
Rocky  Mountains,  are  found  covered  with 
a  cake  of  salt  several  inches  thick.  In 
Spain,  salt  is  found  most  generally  in 
masses  above  the  general  surface.  At  Cor¬ 
dova,  there  is  a  mountain  300  feet  high, 
which  consists  to  the  amount  of  four-fifths 
of  salt.  At  La  Mancha,  there  is  a  similar 
mass,  210  fed  in  diameter  ;  and  near  the 
river  Ebro,  there  is  a  whole  chain  of  hills, 
consisting  of  salt  mixed  with  layers  of 
limestone.  The  salt  mines  of  Tyrol  are  • 
also  in  a  mountain.  In  Peru,  there  are 
salt  mines  on  mountainous  situations,  no 
less  than  10,000  feet  above  the  level  of  the 
sea.  The  beds  in  Cheshire  occur  from 
thirty  to  forty  yards  beneath  the  surface, 
and  are  from  twenty  to  thirty  yards  thick. 
It  is  dug,  like  coal,  by  pick-axes  and 
wedges,  and  sometimes  is  blasted  by  gun¬ 
powder.  There  are  similar  salt  mines  in 
various  parts  of  (Germany  and  Hungary; 
but  the  most  wonderful  are  those  of  Po¬ 
land,  which  have  been  wrought  ever  since 
the  fifth  century.  The  entrances  to  the 
pits  are  a  few  miles  from  Cracow ;  hut 
the  city  is  completely  undermined,  and  is 
suspended  upon  pillars  of  salt.  The  vaults 
are  uncommonly  large  and  spacious  ;  some 
of  them  contain  chapels,  of  which  that  of 
St.  Anthony  is  thirty  feet  high.  The  roof 
is  supported,  either  by  masses  of  salt  or  by 
timber  post*.  The  whole  are  dry  and 
healthy,  and  the  miners,  who  work  six  or 
eight  hours  at  a  time,  attain  the  ordinary 
length  of  human  life. 


P.  Truman. 


THE  PENNY  MECHANIC  AND  CHEMIST. 
THE  PANTAGRAPH. 


21 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, —  Tf  you  think  this  worthy  to  he  put 
in  your  Magazine,  it  is  at  your  service. 

A  modification  of  the  pantagraph  would 
he  useful  to  engravers;  as,  by  cross¬ 
ing  the  strings,  a  reverse  motion  is  ob¬ 
tained.  The  wooden  block  to  be  placed 
under  a,  the  pencil  ;  the  tracer,  R,  going 
over  any  line  of  the  drawing,  will  make  a 
similar  line  on  the  block  (the  reverse  or 


the  same  way,  as  is  required),  by  crossing 
the  strings  ;  a  a  are  pivots  to  fix  the  in¬ 
strument  in  the  table;  i  i  i  i  are  the  pul¬ 
leys;  w  w,  the  teeth  wheels,  fitting  into 
each  other.  To  reduce  it,  the  arm,  i  a, 
slides  along  i  i ;  the  pencil,  a,  slips  up 
the  groove.  The  action  is  easily  seen 
without  a  description.  , 

I  remain  yours,  &c., 

R.  Bisiior. 


MECHANICAL  ARRANGEMENTS  OF  RAILWAYS. 


(From  a  correspondent  of  the  “  Hallway  Times.'') 

The  point  first  in  importance  as  respects 
economy  to  each  Company,  and  safety  to 
the  passengers,  is  the  selection  of  the  best 
known  kind  of  locomotive  engine;  and 
the  next  is  in  having  them  all  made  pre¬ 
cisely  alike  for  each  particular  line,  and  by 
but  one  maker,  and  that  the  best  that  can 
be  employed. 

One  advantage  of  having  engines  of  pre¬ 
cisely  the  same  make,  will  be  found  in  the 
comparatively  small  number  that  will  be 
required  to  work  a  line;  for,  instead  of 
having  to  keep  an  engine  in  the  repairing 
shop,  while  the  new  part  is  being  made, 
in  most  cases  it  will  be  required  to  be 
kept  out  of  work  only  while  the  defective 
part  is  being  removed,  and  the  new  part, 
already  in  store,  put  in  its  place. 

I  presume  it  is  now  an  almost  general 
opinion  among  engineers  and  practical 
men  conversant  with  railways,  that  the 
present  four-wheel  engine  is  not  the  best. 
The  first  engines  on  the  Liverpool  and 
Manchester  Railway  had  but  four  wheels 
each,  and  these  were  found  to  be  very  de¬ 
structive  to  the  road — partly  from  the 
great  weight  on  the  driving  wheels,  but 
mainly  from  the  pitching  and  sinuous  mo¬ 


tion  resulting  from  the  alternated  recipro¬ 
cation  of  the  pistons,  and  the  inequalities 
of  the  road  ;  and  the  axles  being  necessa¬ 
rily  placed  so  near  to  each  other,  in  some 
cases,  not  more  than  five  feet  three  inches, 
and,  I  believe,  never  exceeding  six  feet 
from  centre  to  centre  ;  while,  in  six- wheel 
engines,  the  distance  from  centre  to  centre 
of  the  front  and  the  hind  axles  ranges 
from  ten  feet  six  inches  to  eleven  feet  six 
inches,  being  about  double  the  distance  of 
those  in  the  four-wheel  engines,  which, 
according  to  a  well-known  law  in  mechan¬ 
ical  science,  will  reduce  the  injurious  effect 
on  both  the  rails  and  the  engine,  to  one- 
fourth  of  that  which  is  produced  by  the 
four-wheel  engine. 

Several  witnesses  who  were  examined  on 
the  inquest,  held  on  the  bodies  of  the  suf¬ 
ferers  by  a  late  accident  on  the  Eastern 
Counties  Railway,  gave  it  as  their  opi¬ 
nion,  that  the  cause  of  the  accident  was 
the  using  of  steam  while  descending  the 
straight  inclined  plane.  It  does  not  ap¬ 
pear  by  the  evidence  published,  that  any 
of  the  witnesses  were  asked,  in  what  way 
they  considered  the  steam  to  have  acted, 
so  as  to  cause  the  engine  to  break  the  rail, 
and  produce  the  accident.  A  simple  in¬ 
crease  of  speed,  if  the  road  and  the  engine 
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were  in  good  order,  nnd  constructed  on  a 
right  principle,  would  have  no  tendency 
to  cause  the  engine  to  fly  off  or  break  the 
rail.  Whoever  has  sto<»d  on  abridge  over 
a  railway,  and  seen  a  four-wheel  engine 
at  a  high  velocity,  must  have  noticed  a 
frightful  sinuous  motion  in  both  engine 
and  train.  Many  accidents  have  occurred 
which,  in  my  opinion,  are  attributable  to 
four-wheel  engines  being  employed,  which 
went  off  the  rails,  where  six- wheel  en¬ 
gines  would  have  been  quite  safe  But  as 
a  Government  Commission  will  probably 
be  appointed  to  investigate  this  subject,  I 
need  not  give  instances  at  present  in  sup¬ 
port  of  this  opinion. 

The  next  engine  which  I  shall  advert 
to,  as  not  likely  to  answer  the  purpose  of 
either  railway  proprietors  or  the  public,  is 
that  known  by  the  name  of  “  the  Bogy,” 
or  the  American  engine;  of  which  kind 
there  are  about  ten  on  the  Birmingham 
and  Gloucester  Railway,  and.  1  believe, 
more  are  ordered  for  that  line  from  Mr. 
JSorris,  of  Philadelphia,  and  a  fpw  from 
English  houses.  The  price  of  Mr.  Nor¬ 
ris’s  engines,  if  my  information  is  correct, 
is  enormously  high,  compared  with  that  of 
English-made  engines.  For  instance, 
those  which  he  has  sent  here  have  cylin¬ 
ders  of  the  following  diameters — namely, 
10J,  114,  and  124  inches,  and  their  prices 
are  1500/.,  1800/.,  and  2000/.,  I  believe, 
exclusive  of  carriage  and  duty,  llieir 
quality  is  very  inferior  to  English-made 
engines,  most  of  which  have  copper  fire¬ 
boxes.  Each  copper  fire-box  w  ill  last,  on 
an  average,  while  the  engine  runs  60,000 
miles-,  whereas  the  American  engines  on 
the  Birmingham  and  Gloucester  line  have 
iron  fire-boxes,  the  tube  plates  in  which 
are  only  three-eighths  of  an  inch  thick  ; 
and  in  no  instance,  as  I  am  informed,  have 
they  run  more  than  1000  miles  before  they 
have,  in  the  language  of  the  men  employ¬ 
ed  to  repair  them,  been  11  done  up  in  the 
fire-box.”  There  are  but  few  locomo¬ 
tive  engines  made  at  the  present  time 
in  England,  with  cylinders  less  in  dia¬ 
meter  than  fourteen  or  thirteen  inches, 
and  these  engines  made  in  the  most  ap¬ 
proved  manner — that  is  to  say,  each  with 
six  wheels,  copper  fire-box,  outside  fram¬ 
ing,  inside  cylinders,  and  crank  axle  in 
the  driving  wheels,  brass  dome  on  the 
steam  reservoir,  and  the  boiler  and  fire¬ 
box  clothed — may  be  ptirchased  from  the 
best  makers  at  from  1300/.  to  15601.  each, 
which  is  but  little  more  than  one-half  the 
cost  of  one  of  the  American  engines,  in¬ 
cluding  the  duty  and  carriage  across  the 
Atlantic.  The  American  engines  have 
six  wheels;  four  of  them  small  ones  under 


a  kind  of  truck,  which  supports  the  front 
of  the  boiler,  inside  framing,  iron  fire-box, 
outside  cylinders  placed  at  an  angle  with 
the  horizon,  straight  axle  in  the  driving 
wheels,  and,  I  believe,  without  a  brass 
dome  on  the  steam  reservoir  or  clothing 
on  the  fire-box.  Those  persons  who  are 
acquainted  with  locomotive  engines  will 
perceive,  from  the  above  brief  description 
of  two  classes  of  engines,  that  the  English 
engine  will  cost  the  manufacturer  from 
200/.  to 300/.  more  to  construct  than  the 
American  engine.  It  has  been  asserted, 
that  these  American  engines  are  capable 
of  drawing  a  greater  load  with  a  given 
pressure  of  steam  than  English  engines 
are;  it  would  be  a  waste  of  time  to  at¬ 
tempt  to  show  the  glaring  fallacy  of  this 
statement. 

THE  GREAT  NORTH  OF  ENGLAND 
R  A I L  W  A  Y— BART  I A  L  O  P  E  N I N  O. 

That  portion  from  Darlington  to  York  of 
this  great  line  of  railway,  was  opened  on 
Monday  last,  the  4th  instant,  for  traffic 
and  merchandise  only.  The  Bank  Top 
station  was  the  point  from  which  the  en¬ 
gines  were  to  start. 

The  waggons  laden  with  coals  had  been 
despatched  down  the  line  from  the  differ¬ 
ent  collieries  with  horses,  Ac.,  a  few  days 
previously,  near  to  C  roft,  where  the  stu¬ 
pendous  and  beautiful  Skew  Bridge  crosses 
the  river  Tees,  which  divides  Yorkshire 
from  the  county  of  Durham. 

Precisely  at  eight  o’clock,  the  Pilot  en¬ 
gine  left  the  coach  station,  now  being 
erected  near  Darlington,  and  was  speedily 
followed  by  the  lPotton  Castlt %  conveying 
Edward  Oxley  and  Nathaniel  Plews, 
Esqrs.,  two  of  the  directors;  the  Magnet, 
with  Captain  O’Brien,  the  secretary,  and 
Mr.  Cockin  ;  the  Tory,  with  several  of 
the  Company’s  officers,  and  several  other 
engines  with  the  workmen  of  the  Com¬ 
pany,  for  Croft,  where  the  coal  waggons 
were  attached  to  them  ;  and  they  started, 
majestically  crossing  the  noble  structure, 
the  Tees  Bridge,  which,  being  of  consi¬ 
derable  elevation,  afforded  a  splendid  sight 
to  those  assembled  to  witness  the  proceed¬ 
ings  of  the  several  trains,  as  they  arrived 
at  the  different  depots  of  Cowtun,  North¬ 
allerton,  Thirsk,  Alne,  and  York,  left  the 
waggons  allotted  to  each  place,  whilst  the 
directors  proceeded  to  York,  where  they 
arrived  without  any  accident  worthy  of 
notice  occurring.  About  ten  o’clock  an¬ 
other  train  started,  with  J.  C.  Hopkins, 
Esq.,  one  of  the  directors,  and  through¬ 
out  the  day  several  more  trains  were  de¬ 
spatched.  The  first  trains  contained  he- 
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tween  300  and  400  waggons,  each  having 
about  53  cwt.  of  coal,  and  extending  about  ; 
one  mile  in  length.  The  largest  pieces  of  j 
coal  which  we  noticed,  was  one  marked 
with  white  letters,  “  Pease’s  St.  Helen’s 
New  Winning,”  which  contained  about 
forty- four  cubic  feet  of  coal,  and  weighed 
nearly  30  cwt. ;  and  another  piece,  about 
thirty  cubic  feet,  and  weighed  about  20  cwt. 

The  day  was  exceedingly  stormy,  and 
an  immense  quantity  of  snow  fell  during 
the  morning,  which  prevented  a  larger 
number  of  persons  being  present  than 
there  were,  although  an  engine,  with  a 
train  of  coal-waggous,  is  no  novelty  to  the 
inhabitants  of  this  locality,  and  is  an 
every-day  sight;  the  Stockton  and  Dar¬ 
lington  Railway,  which  has  been  in  opera¬ 
tion  thirteen  or  fourteen  years,  being  in 
the  immediate  neighbourhood,  and  ad¬ 
joining  the  Great  North  of  England  Rail¬ 
way. 

The  trains  were  about  seven  hours  in 
performing  the  journey  to  York,  includ¬ 
ing  stoppages,  &c.,  and  the  directors  re¬ 
turned  in  one  of  the  North  Midland  Rail¬ 
way  coaches  in  about  two  hours  and  fifty 
minutes. — Railway  Times. 


LIST  OF  NEW  PATENTS. 

Edward  Dodd,  of  Kentish  Town,  musical  in¬ 
strument-maker,  for  improvements  in  piano¬ 
fortes.  Sealed  November  7,  1840.  (Six  months.) 

George  Edward  Donisthorpe,  of  Leicester, 
machine-maker,  ^for  certain  improvements  in 
machinery  or  apparatus  for  combining  and  pre¬ 
paring  wool  and  other  textile  substances.  Sealed 
November  7,  1840.  (Six  months.) 

John  Joseph  Meehi,  of  Leadenhall  Street,  cut¬ 
ler,  for  improvements  in  apparatus  to  be  ap¬ 
plied  to  lamps,  in  order  to  carry  off  heat  and  the 
products  of  combustion.  Sealed  November  10, 
1810.  (Two  months,) 

Otto  C.  Von  Almonde,  of  Threadneedle  Street, 
merchant,  for  improvements  in  the  production  of 
Mosaic  work  from  wood.  Communicated  by  a 
foreigner  residing  abroad.  Sealed  November  12, 
1840.  (Six  months.) 

Charles  Dod,  of  Buckingham  Street,  Adelphi, 
gentleman,  for  certain  methods  or  processes  for 
the  manufacture  of  plate-glass,  and  also  of  sub¬ 
stances  in  imitation  of  marbles,  stones,  agates, 
and  other  minerals,  of  all  forms  and  dimensions, 
applicable  to  objects  both  of  use  and  ornament. 
Communicated  by  a  foreigner  residing  abroad. 
Sealed  November  12,  1840.  (Two  months.) 

Charles  Wye  Williams,  of  Liverpool,  civil 
engineer,  for  certain  improvements  in  the  con¬ 
struction  of  furnaces  and  boilers.  Sealed  No¬ 
vember  17,  1840.  (Six  months.) 

Joshua  Shaw,  of  Goswell  Street  Road,  artist, 
for  certain  improvements  in  discharging  ord¬ 
nance,  muskets,  fowling-pieces,  and  other  fire¬ 
arms.  Scaled  November  17,  1840.  (Six  months.) 
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Joseph  Whitworth,  of  Manchester,  engineer, 
and  John  Spear,  of  the  same  place,  gentleman, 
for  certain  improvements  in  machinery,  tools,  or 
apparatus  for  cutting  and  shaping  metals  and 
other  substances.  Sealed  November  17,  1840. 
(Six  months.) 

James  Deacon,  of  Saint  John  Street  Road, 
gentleman,  for  improvements  in  the  manufacture 
of  glass  chimneys  for  lamps.  Sealed  November 
19,  1840.  (Six  months.) 

Alexander  Stevens,  of  Manchester,  engineer, 
for  certain  improvements  in  machinery  or  appa¬ 
ratus,  to  be  used  as  a  universal  check  for  turn¬ 
ing  and  boring  purposes,  which  said  improve¬ 
ments  are  also  applicable  to  other  useful  pur¬ 
poses.  Sealed  November  19, 1840.  (Six  months.) 

William  Henson,  of  Allen  Street,  Lambeth, 
engineer,  for  improvements  in  machinery  for 
making  or  producing  certain  fabrics  with  threads 
or  yarns,  applicable  to  various  useful  purposes. 
Sealed  November  19,  1840.  (Six  months.) 

John 'Cox,  of  Ironmonger  Lane,  civil  engineer, 
for  certain  improvements  in  the  construction  of 
ovens,  applicable  to  the  manufacture  of  coke  and 
other  purposes.  Sealed  November  21,  1840. 
(Two  months.) 

John  Wakefield,  of.  Sal  ford,  hat  manufacturer, 
and  John  Ashton,  of  Manchester,  liat-raanufac- 
turer,  for  certain  improvements  in  the  manufac¬ 
ture  of  hat  bodies.  Sealed  November  21,  1840. 
(Six  months.) 

William  Henry  Hutchins,  of  Whitechapel 
Road,  gentleman,  and  Joseph  Bakewell,  of  Brix- 
ton,  civil  engineer,  for  improvements  in  prevent¬ 
ing  ships  and  other  vessels  from  foundering,  and 
also  for  raising  vessels  when  sunk.  Sealed  No¬ 
vember  21,  1840.  (Six  months.) 

Francis  Pope,  of  Wolverhampton,  engineer, 
for  improvements  in  detaching  locomotive  and 
other  carriages.  Sealed  November  24,  1840. 
(Six  months.) 

John  Haughton,  of  Liverpool,  clerk,  M.  A.,  for 
improvements  in  the  means  employed  in  prevent¬ 
ing  railway  accidents  resulting  from  one  train 
overtaking  another.  Sealed  November  24,  1840. 
(Six  months.) 

Henry  Charles  Daubeny,  Esq.,  residing  at 
Boulogne,  for  an  improvement  in  the  making 
and  forming  of  paddle-wheels  for  the  use  of  ves¬ 
sels  propelled  on  the  water  by  steam  or  other 
power,  and  applicable  to  propel  vessels  and  mills. 
Sealed  November  25,  1840.  (Six  months.) 

Thomas  Barratt,  of  Somerset,  for  improvements 
in  the  manufacture  of  paper.  Sealed  November 
25,  1840.  (Six  months  ) 

Junius  Smith,  of  Fen  Court,  Fenchurch  Street, 
Esq.,  for  certain  improvements  in  furnaces.  Com¬ 
municated  by  a  foreigner  residing  abroad.  Sealed 
November  25,  1810.  (Six  months.) 

Charles  Grellct,  of  Hatton  Garden,  for  new 
modes  of  treating  potatoes,  in  order  to  their  be¬ 
ing  converted  into  various  articles  of  food,  and 
new  apparatus  for  drying,  applicable  to  that  and 
other  purposes.  Sealed  November  25,  1840. 
(Six  months.) 

William  Henry  Bailey  Webster,  of  Ipswich, 
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surgeon,  for  improvements  in  preparing  skins 
and  other  animal  inntters,  for  the  purpose  of  tan¬ 
ning,  and  in  the  manufacture  of  gelatine.  Scaled 
November  25,  1840.  (Six  months.) 

Oliver  Louis  Reynolds,  of  King  Street,  (’heap- 
hide,  merchant,  for  certain  improvements  in  ma¬ 
chinery  for  producing  stocking  fabric  or  fruine- 
work  knitting.  Communicated  by  u  foreigner 
residing  abroad.  Sealed  November  25,  1810. 
(Six  months.) 

Nathaniel  Batho,  of  Manchester,  engineer,  for 
certain  improvements  in  machinery,  tools,  or  ap¬ 
paratus,  for  planeing,  turning,  boring,  or  cutting 
metals,  and  oilier  substances.  Sealed  Novem¬ 
ber  25,  1840.  (Six  months.) 

Frederick  Theodore  Philippi,  of  Bell  field  Hall, 
calico-printer,  for  certain  improvements  in  the  art 
of  printing  cotton,  silk,  and  other  woven  fabrics. 
Sealed  November  25,  1810.  (Six  mouths.) 

Penny  Postage. — The  penny  postage,  which, 
it  was  prophesied,  would  not  pay  its  expenses, 
has  yielded  -111,0001.  net  revenue  in  the  first  year 
of  its  experiment ;  so  that,  judging  from  the  re¬ 
venue  returns  of  Post-office  expenses  already 
published,  and,  making  an  allowance  for  in¬ 
creased  expenditure  occasioned  by  the  extended 
use  of  railways,  the  first  annual  gross  receipts 
under  the  new  system,  have  been  more  than  half 
the  annual  receipts  under  the  old.  And  the  re¬ 
cent  reduction  in  the  fees  of  money  orders  has 
also  proved  successful.  The  numbers  in  London 
are  reported  to  have  three-folded  in  less  than  two 
months. 

INSTITUTIO  WS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics’  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Ja¬ 
nuary  20,  G.  J.  Bonnet,  Esq.,  on  the  Morality 
of  Shakspcare.  Friday,  January  22,  John 
Hemming,  Esq.,  on  Pneumatic  Chemistry. 
At  half-past  eight  precisely. 

Bermondsey  and  Rotherhilhe  Literary  and  Scien¬ 
tific  Institution,  -1 J ,  Church  Street,  llothei- 
hithc. — Thursday,  January  21,  Mr.  G.  Ben- 
net  on  the  Structure  of  the  Earth.  At  half¬ 
past  eight  precisely. 

Eastern  Literary  and  Scientific  Institution,  88, 
Hackney  Road. — Tuesduy,  January  19,  J.  A. 
Wheeler,  Esq.,  a  General  Lecture  on  Animal 
Physiology.  At  eight  o’clock. 


QUERIES. 

What  is  the  cheaj*cst  and  most  simple  mcth<xl 
of  obtaining  oxygen  gas,  and  what  cost  per  foot  ? 
The  same  queries  as  to  hydrogen  gas. 

A.  E.  0. 

The  method  of  preparing  a  composition  that  is 
used  in  the  covering  of  cloth  used  for  the  cover¬ 
ing  of  carts  and  waggons,  and  description  of  using 
the  same.  Silvester. 

When  you  put  a  mixture  of  snow  and  salt,  it 
acquires  u  much  greater  degree  of  cold  ;  1  wish 


to  know  what  is  the  cause,  anil  what  chemical 
action  or  change  it  undergoes,  to  cause  that 
greater  degree  of  cold  ?  J.  S. 

ANSWERS  TO  QUERIES. 

Blue  Ink. — Take  of  Prussian  blue,  one  oz. ; 
powdered  alum,  two  drachms ;  mucilage  of 
acacia,  two  ounces;  water,  one  pint  imperial. 

B.  P.  L 

The  voltaic  plates  alluded  to  in  No.  1,  may  Ik: 
made  into  a  battery  in  the  following  manner : — 
Get  a  trough  made  of  wood,  of  any  convenient 
length,  of  the  depth  of  the  plates,  and  a  little  less 
than  their  width  in  the  inside.  Grooves  must  be 
cut  in  the  sides,  about  half-uu-iucU  from  each 
other,  for  the  plates  to  lit  in,  so  us  to  form  little 
cells  of  half-an-ineh  in  width,  for  the  purpose?  of 
holding  acid  liquor.  They  must  be  cemented  in, 
so  us  not  to  communicate  with  each  other  in  the 
least.  Care  must  be  taken,  that  all  the  zinc  sur¬ 
faces  be  placed  in  the  same  direction.  In  this 
case,  the  ends  of  each  cell,  except  the  first  and 
last,  will  lx:  fanned  of  the  plates,  and  tlic  right, 
hand  ends  will  be  all  zinc  or  all  copper.  A  cop¬ 
per  wire  must  be  soldered  to  the  Uy  of  the  end 
plates,  one  of  which  is  zinc  and  the  other  copper, 
of  about  a  yard  in  length  .  these  are  the  conduct¬ 
ors  with  which  you  make  your  experiments.  For 
some  experiments,  these  wires  must  be  of  gold  or 
platina.  The  acid  liquor  may  be  made  of  one 
part  oil  of  vitriol  to  80  or  100  of  water — the  more 
acid  the  better.  The  greater  number  of  plates, 
the  stronger  the  battery.  Twenty  or  thirty  of  the 
size  mentioned  will  make  a  sufficiently  strong 
one  for  ordinary  purposes.  The  cement  may  be 
that  of  Suiger’s,  used  for  cementing  glass  to  wood, 
which  consists  of  five  parts  of  resin,  one  of  lx.*es' 
wax,  one  of  red  ochre,  and  two  table-spoonfuls  of 
pkster  of  Paris.  The  two  former  are  first  melted 
together,  and  the  two  latter  afterwards  mixed 
with  *hcm.  T.  Reeves,  Jun. 

TO  CORRESPONDENTS. 

R.  Bishop  — The  elasticity  of  air  it  a  repulsive 
force,  varying  with  the  temperature.  To  what 
extent  a  small  portion  of  air  would  expand  in 
a  great  vacuum,  is  unknown  ;  no  experiment 
has  hitherto  shown  any  bounds  to  the  expan¬ 
sive  power.  The  existence  of  a  certain  thin 
fluid,  extindiny  throughout  the  universe,  has 
been  suppostd  and  asse  rted  by  various  philoso- 
phers ;  but  the  hypothesis  is  entirely  conjec¬ 
tural,  no  such  thing  having  ever  been  perceived. 

II.  Brown. — Try  silk. 

S.  H.  I',  wishes  to  know  if  Mr.  Chick  could 
supply  him  with  an  electro-magnetic  machine 
similar  to  that  described  in  the  Mechanic. 
Any  communication  on  the  subjtct  may  be  sent 
to  the  Penny  Mechanic  Office. 

W.  II. — The  drawings  mentioned  will  be  accept¬ 
able  and  attended  to. 

London:  Printed  m“TbxCitv  Press,"  I,  Long 
Lane,  Aldcrvgate,  by  Loodmxy  &Scrymgovr 
(to  whom  all  communications  for  the  Editor 
must  be  addressed,  postage  paid);  published 
every  Saturday,  by  G.  Berger,  Holywell  Street, 
Strand  ;  and  may  be  had  of  all  Booksellers 
and  Newsmen  in  Town  and  Country. 
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PREVENTION  OF  II A i EM' AY 
ACCIDENTS. 


(Sec  Engraving,  front  pnge.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemut. 

Sin, — The  many  alarming  and  fatal  acci¬ 
dents  which  have  lately  taken  place  on 
the  different  railways  in  this  country, 
have  called  forth  the  ingenious  efforts  of 
many  individuals,  to  prevent  a  repetition 
of  similar  accidents  in  future.  Some  of 
these  plans,  which  have  been  submitted  to 
the  public  through  the  medium  of  your 
and  other  valuable  journals,  are  for  the 
purpose  of  shutting  off  the  steam  at  a  cer¬ 
tain  distance  from  the  place  of  danger  ; 
others  are  a  kind  of  self-acting  breaks, 
whioh  would  not  come  into  action  until 
the  collision  actually  takes  place.  Now  it 
must  appear  plain  to  every  person,  that  if 
the  steam  is  shut  off  within  a  short  dis¬ 
tance  of  any  obstacle  which  may  obstruct 
a  train,  it  will  not  have  the  effect  of  stop¬ 
ping  the  train  in  time,  without  the  assist¬ 
ance  of  the  breaks  ;  and  those  self-acting 
breaks  which  do  not  act  until  a  collision 
takes  place,  are  of  no  use  whatever,  as  all 
the  mischief  will  be  done  at  the  same  mo¬ 
ment  when  the  break  comes  into  action. 
Only  consider  the  momentum  of  a  train  in 
motion  at  an  average  speed — say  twenty- 
five  miles  per  hour — and  we  will  suppose, 
merely  for  the  sake  of  illustration,  that  the 
weight  of  the  engine,  tender,  carriages, 
and  passengers,  would  be  fifty  tons;  now 
twenty-five  miles  per  hour  is  2200  feet  per 
minute;  this,  multiplied  by  the  weight, 
1 12,000  lbs.,  will  give  the  momentum 
240,400,000  lbs.  onefoot  per  minute  !  Here 
is  a  force  sufficient  to  batter  down  a  castle  ; 
and  yet  there  are  persons  who  are  regard¬ 
ed  as  oracles  in  these  matters,  who  will 
propose,  ay,  and  have  proposed,  to  pre¬ 
vent  the  destruction  of  life  and  property, 
by  the  use  of  their  self-acting  breaks,  at 
the  instant  this  enormous  mass  of  matter 
comes  in  contact  with  an  object  at  rest. 

Now  I  think  it  will  appear  quite  plain 
to  every  man  «ho  will  take  the  trouble  to 
think  for  himself,  to  analyze  the  case,  and 
to  examine  it  in  all  its  various  points  and 
bearings,  that  unless  the  break  attached 
to  every  carriage  in  the  train  be  put  into 
action,  so  as  to  retard  the  velocity  of  such 
train,  that,  when  it  shall  come  into  col¬ 
lision  with  another,  its  velocity  and, 
consequently,  its  momentum,  shall  be  so 
reduced,  that,  when  the  collision  takes 
place,  it  may  be  harmless — it  will  not  an¬ 
swer  the  purpose  it  ought  to  do.  It  would 
be  a  great  improvement  in  railway  travel¬ 
ling,  if  the  whole  control  of  a  train  could 
be  placed  in  the  hands  of  one  man,  who 


should  regulate  the  speed,  look  out  for  the 
various  signal*,  \e.,  and  who  would  be¬ 
come  responsible  for  any  injury  done  to 
life  or  property  ;  and,  1  think,  the  whole 
control  of  a  train  might  be  effected  in  the* 
following  manner: — I*‘t  a  lever  be  at¬ 
tached  to  the  break  on  each  side  and  near 
the  end  of  each  carriage,  passing  from  the 
framing  to  a  little  above  the  roof;  the 
levers  of  each  carriage  should  then  be  at¬ 
tached  to  each  other  by  rods,  passing 
along  the  top,  and  joined  together  by 
chains,  allowing  so  much  chain  that, 
when  the  train  is  in  motion,  they  might 
be  stretched,  but  not  tight  enough  to  press 
the  breaks  against  the  wheels  ;  the  rods 
on  the  carriage  next  to  the  tender  should 
be  joined  by  a  cross  bar,  a  strong  flat  chain 
should  then  be  attached  to  the  bar  at  one 
end,  and  to  a  pulley  with  deep  flanges  at 
the  other  end.  Now  if  this  pulley  is  put 
into  motion,  it  will  wind  on  the  chain, 
draw  the  ends  of  the  levers  towards  the 
tender,  press  each  break  against  each 
wheel  at  the  same  time,  and,  consequent¬ 
ly,  would  retard  the  velocity  of  the  train, 
according  to  the  amount  of  pressure  em¬ 
ployed  ;  but  as  it  would  be  impossible  for 
one  man  to  put  this  series  of  breaks  into 
motion  soon  enough  to  prevent  accidents, 
it  might  be  done  by  power  taken  from  the 
train  in  the  following  manner: — Let  a 
(see  engraving,  front  page)  be  a  bevel 
wheel,  fixed  on  the  hack  axle  of  the  ten¬ 
der;  b,  a  bevel  wheel  on  the  upright 
shaft,  c,  working  into  a;  d,  an  end¬ 
less  screw  on  the  top  of  the  shaft,  C, 
working  into  the  wheel,  E,  which  runs 
loose  on  the  shaft ;  f  g,  a  clutch  on  the 
shaft,  worked  by  a  lever,  u,  so  as  to  put 
the  pulley,  i,  in  motion  when  required  : 
and  now  let  us  suppose  a  train  of  eight 
carriages,  running  at  the  rate  of  twenty- 
five  miles  per  hour,  and  the  person  who 
has  charge  of  the  train  sees  another  train 
at  rest,  about  half-a-mile  a  head  of  him  ; 
he  ought,  in  the  first  place,  to  shut  the 
steam-valve,  then  throw  the  clutch,  G, 
into  geer,  with  the  wheel,  E,  which  will 
cause  the  pulley  to  wind  on  the  chain,  as 
I  stated  before  ;  and  if  there  he  a  break 
attached  to  each  wheel,  there  will  be 
thirty- two  breaks  attached  to  the  train, 
exclusive  of  those  belonging  to  the  tender : 
and  it  would  not  be  impos>ible,  by  means 
of  this  apparatus,  to  lay  a  pressure  of 
100  lbs.  on  each  wheel,  which  will  amount 
to  3200 lbs.  pressure  on  a  surface  moving 
2200  feet  per  minute;  and  without  enter¬ 
ing  into  any  calculation  to  show  the 
amount  of  friction  which  would  thus  be 
generated,  independent  of  the  pressure  of 
the  atmosphere,  it  will  be  convincing  to 
any  one  acquainted  with  the  subject,  to 
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be  quite  enough  to  overcome  the  momen¬ 
tum  of  the  train  within  the  distance 
stated — viz.  800  yards.  If  this  appara¬ 
tus  which  I  have  described,  should  have 
the  desired  effect  (and  why  it  should  not, 
t  J  cannot  tell),  it  would  he  necessary  that 
the  conductor  of  the  train  should  have  an 
elevated  covered  situation  on  the  tender, 
with  windows  in  the  front,  so  that  he 
might  be  sheltered  from  the  inclemency  of 
the  weather,  and,  at  the  same  time,  be 
able  to  see  any  signal  or  obstruction  on 
the  line  before  him  ;  for  how  can  it  be  ex¬ 
pected  that  men  exposed  to  a  current  of 
air — passing  from  twenty  to  thirty  miles 
per  hour — and  to  all  the  vicissitudes  of  the 
weather,  should  keep  a  constant  look  out, 
whatever  may  be  the  consequences  of  not 
doing  so  ?  But  I  must  draw  my  letter  to 
a  close,  or  I  shall  encroach  rather  too 
much  on  your  time  and  space  ;  therefore, 
for  the  present, 

I  remain, 

Your  humble  servant, 

C.  W.  Tonge. 

Manchester,  Jan.  8th,  1841. 


POPULAR  VIEWS  AND  ECONOMI¬ 
CAL  APPLICATIONS  OF  GEOLO¬ 
GICAL  SCIENCE. 

No.  I. 

The  grand  objects  of  geology  are,  to  un¬ 
fold  those  adjustments  of  inanimate  na¬ 
ture,  which  are  calculated  to  display  the 
wisdom  of  the  creation  ;  to  propound  to 
the  inquiring  mind  an  infinite  variety  of 
questions  and  speculations  connected  with 
the  causes  of  the  effects  which  we  now 
perceive,  with  the  events  which  they  an¬ 
nounce  as  having, happened  at  remote  and 
obscure  periods  of  the  history  of  the  earth  ; 
and  with  the  various  revolutions  and 
changes  which  our  globe  seems  destined 
to  undergo  by  the  continued  operation  of 
the  powers  now  active,  and  by  that  per¬ 
petual  warfare  of  the  elements  to  which 
its  surface  is  continually  submitted.  When 
considered  in  these  respects,  who  will  not 
subscribe  to  the  opinion  of  Sir  John  Her- 
schel  (“  Discourse  on  the  Study  of  Natu¬ 
ral  Philosophy”),  that  “  geology,  in  the 
magnitude  and  sublimity  of  the  objects  of 
which  it  treats,  undoubtedly  ranks,  in  the 
scale  of  sciences,  next  to  astronomy  ?  ” 
Even  when  regarded  in  its  secondary 
applications,  geology  is  not  destitute  of 
great  interest ;  for  it  embraces  a  variety 
of  useful  and  popular  information.  In 
mining,  in  the  search  for  coal,  in  the 
structure  of  canals,  railroads,  and  common 


roads,  in  building,  draining,  and  in  the 
judicious  search  for  and  management  of 
springs  the  advantages  of  practical  geo¬ 
logy  are  incalculable.  To  the  traveller, 
this  science  opens,  as  it  were,  a  new  crea¬ 
tion.  The  charm  of  rural  landscapes, 
the  romantic  pleasure  of  mountain  pros¬ 
pects,  and  sequestered  dells  and  waterfals, 
are  but  feebly  appreciated  by  him  who, 
unacquainted  with  the  principles  of  art, 
has  not  learned  to  perceive,  in  all  the 
works  of  nature,  the  operation  of  law, 
and  to  trace,  in  all  the  diurnal  aspect  of 
creation,  the  effect  of  many  preceding  re¬ 
volutions.  The  greater  features  of  physi¬ 
cal  geography  are  explained  by  subterra¬ 
nean  movements  and  their  consequences  ; 
the  minuter  proportions,  which  are  the 
proper  province  of  pictorial  art,  are  partly 
due  to  other  circumstances.  The  rich¬ 
ness  or  desolation  of  countries,  besides 
the  obvious  influence  of  elevation  and  cli¬ 
mate,  proximity  to  the  sea,  or  snowy 
mountains,  is  not  a  little  dependent  on  the 
chemical  quality  and  texture  of  the  sub¬ 
jacent  rocks  ;  for  these,  by  their  decompo¬ 
sition,  have  furnished,  in  general,  the 
soil,  which  does  not,  indeed,  feed,  but  is  a 
channel  of  nutrition  for  the  vegetable  world. 

Let  any  one,  for  example,  compare  the 
glorious  trees  and  rich  pastures  of  the 
vales  of  the  Severn  and  Avon,  situated  on 
lias  and  red  marl,  with  the  stunted  oaks 
and  poor  herbage  of  a  great  part  of  the 
broad  vale  of  York,  which  is  filled  by 
gravel  drifted  upon  the  same  red  marls 
and  lias  ;  or,  in  the  vale  of  York  itself, 
contrast  the  finely-wooded  and  fertile  i'e- 
gion  about  Thirsk,  where  these  strata 
come  to  the  day,  with  the  naked  plains 
between  North  Allerton  and  the  Tees, 
and  he  will  see  the  importance  of  attend¬ 
ing  to  geology  in  estimating  the  agricul¬ 
tural  condition  of  a  country.  Through  a 
great  part  of  England,  the  various  ranges 
of  secondary  limestones  have  characters 
of  outline  and  surface,  by  which  they  may 
he  fully  represented  in  a  painting.  Who¬ 
ever  has  admired  the  Sussex  Downs  or 
Yorkshire  Wolds,  will  seldom  fail  to  re¬ 
cognise,  in  other  situations,  those  broad, 
rounded,  and  gracefully-swelling  hills, 
melting  into  gentle  hollows,  but  smooth 
short  herbage,  and  that  pleasing,  though 
dry  and  treeless  surface,  which  belongs  to 
the  chalk  of  most  parts  of  England.  Dif¬ 
ferent  from  these,  in  many  respects,  are 
the  tracts  of  the  Gloucestershire  and  Ox¬ 
fordshire  oolites,  with  their  tabular  sum¬ 
mits  and  intervening  woody  vales  of  clay, 
and  the  older  limestones  below  the  coal, 
wear  other  and  bolder  as]  --ts,  and  all  are 
different  from  the  intersecting  outlines 


and  nipped  surface  of  the  primary  strata 
of  slate,  mica-schist,  and  gneiss. 

Hut,  besides  these  general  characters  of 
district  scenery,  it  is  a  familiar  truth,  that 
every  different  kind  of  rock  has  peculiar 
forms  in  the  mass,  particular  arrange¬ 
ments  of  the  structural  lines,  and  even 
modes  of  wasting  and  vegetable  accom¬ 
paniments,  which  are  often  attended  to  as 
pictorial  effects,  but  which  furnish  to  the 
geologist  the  farther  enjoyment  which 
arises  from  inquiry  into  the  cause.  By  a 
knowledge  of  the  divisional  structures  of 
rocks,  a  geologist  can  very  frequently  de¬ 
termine  at  a  distance  the  nature  of  a  rock, 
distinguish  basalt  from  slate,  limestone 
from  sandstone;  and  thus  his  sphere  of 
gratification  from  scenery  is  enlarged,  his 
perception  of  the  minuter  lights  and  shades 
of  the  landscape  becomes  more  vivid,  and 
his  memory  of  past  combinations  more 
enduring. 

W.  E.  Hall. 

PRUSSIC  ACID. 

( Abridged  from  a  lecture  on  Toxicology 
by  Ur.  C Undenning  ) 

This  noxious  substance  was  not  entirely 
unknown  to  the  ancients;  the  essential 
oil  of  bitter  almonds  is  mentioned  by 
Xenophon  and  Dioscorides,  and  the  poi¬ 
sonous  quality  of  laurel  leaves  noticed  by 
Strabo  ;  but  the  concealed  poison,  the  es¬ 
sential  venom  of  the  comparatively  nu¬ 
merous  class  of  substances  containing 
prussic  acid,  was  not  known  before  1772, 
the  date  of  the  discovery  of  that  interest- 
ing  compound  by  the  Swedish  chemist, 
Scheele.  An  accurate  toxicological  his¬ 
tory,  therefore,  of  this  substance  has  been 
practicable  only  of  late  years  ;  and  more 
particularly  since  the  frightful  energy  of 
the  pure  acid,  first  described  by  Gay  Lus- 
sac  about  twenty. five  years  ago,  has  occu¬ 
pied  the  experimental  ingenuity  of  Orfila 
and  Magendie.  Formidable  as  were  the 
powers  of  the  older  forms,  especially  of  the 
dilute  acid  of  Scheele,  they  are  generally 
exceeded  in  murderous  energy  by  the 
purer  substance  iurnished  by  Gay  Lussac. 
A  small  lytch,  to  which  Orfila  adminis¬ 
tered  sixteen  drops  of  Scheele’s  acid,  after 
convulsions  and  other  functional  disturb¬ 
ances,  recovered  fast,  so  as  to  be  able  to 
eat  even  voraciously  at  the  end  of  an  hour. 
On  the  contrary,  a  vigorous  dog,  to  which 
Magendie  gave  as  much  of  the  acid  as  ad¬ 
hered  to  the  end  of  a  glass  tube,  which  he 
had  dipped  in  a  bottle  containing  a  few 
drops  of  the  prussic  acid,  fell  stiff  dead 
alter  two  or  three  deep  and  hurried  inspi¬ 
rations,  which  commenced  the  instant  the 


tube  touched  the  tongue  of  the  animal. 
Again,  Orfila  injected  neatly  half-an- 
ounce  of  cherry  laurel-water  into  the  jugu¬ 
lar  vein  of  a  dog,  which  was  almost  con¬ 
valescent  in  twenty  minutes,  and  quite 
well  in  a  day  or  two;  whereas  Magendie 
killed  a  dog  instantaneously,  by  injecting 
into  the  same  vessel  a  single  drop  of  Gay 
Hussar's  acid,  dissolved  in  four  drops  of 
alcohol.  It  has  also  been  but  recently  as¬ 
certained,  that  prussic  acid  is  a  universal, 
not  a  relative  poison.  Not  only  is  the 
prussic  acid  noxious  to  the  higher  ani¬ 
mals  in  various  degrees  — no  doubt  ac¬ 
cording  to  the  nature  of  their  food  ;  a  drop 
or  two  injected  into  a  vein  producing,  in 
the  feeble  and  carnivorous  dog,  the  like 
effect  with  half-an-ounce  in  the  powerful 
and  frugivorous  and  herbivorous  horse — 
but  it  is  proved  by  the  experiments  of 
Eminert  and  others,  to  be  little  less  dead¬ 
ly  to  fishes,  reptiles,  insects,  and  worms ; 
and  still  later  experiments  have  greatly 
enlarged  the  destructive  domain  of  this 
poison.  From  the  experiments  of  Becker, 
Mareet,  Schreiber,  Schuhler,  and  Zeller, 
it  appears  that  the  sensitive  plant,  when 
exposed  to  the  vapour  of  prussic  acid,  in¬ 
stantly  closes  its  leaves.  The  same  plant, 
as  well  as  other  tender  plants — such  as 
the  garden  pea,  the  kidney  hean — when 
subject  to  the  influence  of  this  acid,  quick¬ 
ly  wither  and  die,  and  that  laurel-water 
has  the  same  effect  upon  them.  It  appears, 
also,  that  plants  which  naturally  contain 
the  acid — such  as  the  cherry-laurel  and 
almond -tree — are  not  less  susceptible  of 
its  poisonous  action  than  others.  It  ap¬ 
pears  even  that  plants  in  a  dormant  or 
inert  state,  are  not  exempt  from  its  poi¬ 
sonous  influence  ;  for  Becker  found  that 
seeds  steeped  for  some  time  in  the  acid, 
lost  their  power  of  germination. 

The  natural  forms  of  prussic-acid  poison 
are  the  kernels  of  the  bitter  almond,  the 
apricot,  the  cherry,  and  of  different  sorts 
of  plumbs  ;  the  peach  flower  ;  the  leaves 
of  the  peach,  nectarine,  and  cherry  laurel- 
trees  ;  the  bark  of  the  bird  cherry-tree, 
and  the  pippins  of  some  apples,  pears,  \.c. 
Of  these,  the  prunm  )iadus, or  bird  cherry- 
tree,  and  primus  spitwsa,  or  black  thorn- 
tree,  are  indigenous  to  this  country.  The 
artificial  forms  are  distilled  water  of 
cherry  laurel,  the  essential  oil  of  bitter 
almonds,  cherry  brandy,  ratafia,  and 
other  cordials  and  confectionary  having 
the  odour  and  taste  of  bitter  almonds  ;  and 
to  this,  of  course,  must  be  added  the  offi¬ 
cinal  forms,  of  which  the  only  one  in 
much  use  is  the  medicinal  hydrocyanic 
acid.  Me  may  also  mention  the  solul  le 
prussiales  and  cyanurets.  Of  all  th.  tc* 
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forms,  the  operation  is  essentially  the 
same  a3  in  the  noxious  element,  varied 
only  by  dose,  state  of  combination,  and 
other  incidental  circumstances. 

A  very  large,  but  not  quite  fatal  dose, 
jCauses  a  confusion  in  the  head,  followed 
by  perfect  insensibility,  difficult  breath¬ 
ing,  and  sometimes  lock-jaw.  These 
symptoms,  however,  when  they  do  not 
terminate  fatally,  disappear  very  rapidly. 

The  best  account  of  the  effects  of  a  fatal 
dose  is  given  by  Hufeland,  in  his  Journal 
der  Prakt.  ITeilkunde ,  b.  40.  It  is  the 
case  of  a  man  who,  being  apprehended  for 
theft,  swallowed  an  ounce  of  alcoholized 
acid,  containing  about  forty  grains  of  the 
pure  acid  ;  he  was  observed  immediately 
to  stagger  a  few  steps,  and  then  to  sink 
down  without  a  groan,  apparently  lifeless. 
A  physician,  who  instantly  saw  him, 
found  the  pulse  gone,  and  the  breathing 
for  some  time  imperceptible.  After  a 
short  interval  he  made  so  forcible  an  ex¬ 
piration,  that  the  ribs  seemed  almost 
drawn  to  the  spine  ;  the  legs  and  arms 
then  became  cold,  the  eyes  prominent, 
glistening,  and  quite  insensible,  and,  after 
one  or  two  more  convulsive  expirations, 
he  died,  five  minutes  after  swallowing 
the  poison. 

The  periods  within  which  prussic  acid 
begins  to  operate,  and  is  capable  of  prov¬ 
ing  fatal,  are  better  ascertained  than 
those  of  most  other  poisons.  From  the 
experiments  of  various  physiologists,  and 
from  observations  on  man,  it  appears  that 
the  symptoms  it  produces  very  rapidly 
follow  its  application  ;  that  in  large  doses 
it  may  prove  fatal  in  a  few  seconds  ;  and 
if  the  subject  survive  the  first  half-hour  of 
its  action,  there  is  good  hope  of  his  ulti¬ 
mate  recovery. 

(To  be  continued.) 

WILKES’S  PATENT  IMPROVE¬ 
MENTS  IN  THE  CONSTRUCTION 
AND  MANUFACTURE  OF  VICES. 

(Abstract  of  Specification.) 

Mv  invention  relates,  first,  to  a  mode  of 
making  vices  by  casting  them  of  malleable 
iron,  and  submitting  them  to  a  process  of 
annealing. 

Secondly,  my  invention  relates  to  a 
mode  of  “  steeling’’  the  chaps  of  vices  ; 
and, 

Thirdly,  my  invention  relates  to  modes 
of  constructing  what  are  called  parallel 
vices  :  and,  in  order  to  give  the  best  in¬ 
formation  in  my  power,  I  will  proceed  to 
describe  the  means  pursued  by  me  in  cai'- 
rying  out  my  invention  ;  first  remarking, 


that  in  manufacturing  vices,  as  at  present 
practised,  it  is  usual  to  forge  the  chaps,  as 
well  as  the  general  body  or  legs  of  vices, 
out  of  wrought  or  malleable  iron,  and  to 
weld  plates  of  steel  to  the  faces  of  the 
chaps — such  forging  requiring  considerable 
skill  of  workmanship  and  consequent  cost. 
Now,  in  making  vices  according  to  my 
invention,  it  only  requires  care  in  making 
good  models  for  forming  the  moulds  ;  and 
although  any  of  the  ordinary  materials  for 
forming  models  may  be  resorted  to  for  this 
part  of  my  invention,  yet  I  prefer  using 
brass  models,  in  order  to  make  sand  moulds 
for  casting  the  various  parts  of  vices,  to 
which  this  part  of  my  invention  relates. 
It  is  well  known,  that  there  are  several 
shapes  and  sizes  of  vices  made  at  the  pre¬ 
sent  time,  according  to  the  purposes  to 
which  they  are  to  be  applied.  And  I  men¬ 
tion  this  circumstance  in  order  to  state, 
that  the  first  part  of  my  invention  is  not 
confined  to  any  particular  shape  or  size 
of  vices,  but  relates  (as  above  stated)  to 
casting  certain  of  the  parts  thereof,  by 
casting  them  of  malleable  cast  iron,  and 
afterwards  submitting  the  same  to  a  pro¬ 
cess  of  annealing.  I  prepare  models  of 
the  various  parts  of  vices  to  be  made,  ac¬ 
cording  to  this  part  of  my  invention,  of 
brass,  shaping  such  models  accurately,  as 
is  well  understood,  when  making  brass 
models  for  foi*ming  sand  moulds  ;  and  I 
prefer  to  form  the  eyes  or  openings  for  the 
screw  boxes  by  means  of  sand  cores,  as  is 
well  understood  by  moulders ;  and  when 
the  vices  ai-e  of  that  desci’iption,  which 
the  two  stems  or  legs  and  chaps  open  out 
from  a  point  below,  by  moving  on  a  pin 
or  axis  at  the  lower  end  of  the  parts,  I 
also  form  the  openings  for  such  pin  or 
axis  by  means  of  sand  cores ;  and  I  make 
sand  moulds  to  receive  the  melted  metal 
by  the  aid  of  such  models,  as  is  well  un¬ 
derstood  to  casters,  taking  care  so  to  form 
the  moulds,  as  to  produce  as  clean  and 
well-formed  castings  as  possible :  and  I 
employ  that  description  of  iron  known  as 
u  malleable  cast,”  which  is  capable  of 
being  melted,  and  of  running  fluid  when 
melted,  and  thus  enabling  the  workman 
to  form  castings  therefrom ;  and  such 
castings  may  be  made  exceedingly  tough 
and  strong  by  annealing,  and  will  be  found 
to  be  particularly  applicable  when  made 
into  the  chaps  and  limbs  or  bodies  of  vices 
—as  vices  may  not  only  be  manufactured 
at  less  cost,  but  they  will  be  found  to  offer 
greater  strength  and  durability  than  when 
forged  out  of  wrought  iron. 

Having  obtained  the  castings  in  mal¬ 
leable  cast  iron  of  the  above-mentioned 
parts  of  vices,  I  next  proceed  to  the  process 
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of  annealing,  requisite  to  render  the  parts 
tough  and  strong  and  suitable  for  vices. 
It  is  well  known  to  persons  acquainted 
with  the  process  of  annealing  malleable 
cast  iron,  that  that  process  may,  in  some 
degree,  be  varied  ;  but  I  prefer  to  perform 
this  operation,  by  employing  rich  iron 
ores  of  Cumberland,  in  the  state  of  pow¬ 
der,  in  the  annealing  pots ;  and  I  find  it 
most  convenient  to  place  the  parts  of  the 
vices  vertical  in  the  annealing  pots  or  close 
ovens,  filling  the  spaces  between  the  parts 
with  such  dust  of  such  rich  iron  ore,  or 
other  materials  usually  employed  for  an¬ 
nealing  malleable  cast  iron  ;  and  I  keep 
them  annealing  for  various  lengths  of 
time,  depending  on  the  size  of  the  cast¬ 
ings.  The  larger  the  casting,  the  longer 
the  time  required;  and,  as  general  direc- 

Fig. 


tions,  I  find  that  articles  of  half-inch 
thick  will  be  well  annealed  in  four  days, 
commencing  with  a  blood-red  heat  for 
about  three  parts  of  the  time,  and  finish¬ 
ing  with  a  very  bright-red  heat,  or  nearly 
a  white  heat,  and  then  allow  the  anneal¬ 
ing  pots  or  ovens  and  their  contents  to 
cooldown  ;  when  the  parts  of  vices  will  be 
ready  for  finishing,  by  dressing  off  any 
irregularities  of  the  castings,  and  in  mak¬ 
ing  the  models  in  such  manner,  as  to  pro¬ 
duce  a  dovetail  groove  in  each  chap  to  re¬ 
ceive  facings  of  tempered  steel,  which  will 
simply  require  to  he  well  fitted  and  driven 
into  the  dovetail  grooves. 

I  would  remark,  in  respect  to  this  part 
of  my  invention,  that  1  have  already  ob¬ 
tained  letters  patent  for  manufacturing 
the  boxes  und  pins  or  screws  of  vices  of 

1. 


malleable  cast  iron.  I  do  not,  therefore, 
claim  the  making  of  those  parts  in  the  pre¬ 
sent  letters  patent;  but  the  first  part  of 
my  present  improvements  is,  for  the 
most  part,  confined  to  the  mode  of  form¬ 
ing  the  chaps  and  bodies  or  limbs  of  vices 
of  malleable  cast  iron,  and  afterwards  an¬ 
nealing  the  same.  But  I  have  also  made 
an  improvement  in  the  mode  of  making 
pins  or  male  screws  of  vices  when  of  mal¬ 
leable  cast  iron,  which  more  particularly 
relates  to  those  of  large  diameter;  and 
this  improvement  consists  in  casting  such 
male  pi  ns  or  screws  hollow,  which  is  done 
by  applying  a  sand  core  in  the  mould 
when  casting:  and  I  have  found  that,  in 
screws  of  an  inch  and  three  quarters  dia¬ 
meter,  a  hole  through  of  three-eighths  of 
an  inch  diameter,  by  which  the  annealing 
will  be  better  performed  ;  and  these  hollow 
pins  or  male  screws  maybe  filled  with  cy¬ 


linders  of  wrought  iron  driven  in,  or  they 
may  be  used  hollow.  I  would  remark,  that 
the  mode  of  applying  steel  faces  to  the  chaps 
of  vices,  by  having  dovetail  grooves  in  the 
faces  of  the  chaps  (as  above  explained)  is 
also  applicable  to  vices  forged  out  of 
wrought  iron,  and  will  be  found  to  offer  a 
considerable  saving  ;  as  it  will  readily  be 
understood,  that  when  a  steel  face  requires 
to  be  replaced,  it  will  only  be  necessary  to 
drive  it  out  in  an  opposite  direction  to 
that  in  which  it  was  driven  in,  the  grooves 
being  made  slightly  tapering  to  hold  the 
steel  better,  and  then  drive  in  a  fresh 
piece  of  steel,  in  place  of  welding  on  fresh 
pieces  of  steel,  as  is  now  the  practice — l»y 
which  much  time  will  he  saved,  and  the 
vices  will  not  require  to  he  removed  and 
he  out  of  use  for  a  time,  as  is  the  case 
when  the  steel  fuces  of  chaps  have  to  be 
welded  on. 
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The  third  part  of  my  invention  is  shown 
in  the  drawing  hereunto  annexed. 

Fig.  I  shows  a  small  vice  where  the 
shaps  move  away  from  each  other  in  a 
straight  line,  and  are  called  parallel  vices. 

Fig.  2  shows  a  transverse  section  of  the 

Fig.  2. 


same  ;  a  is  the  fixed  chap  of  the  vice.  On 
the  plate,  b,  by  which  the  same  is  affixed 
to  a  bench  or  other  surface,  there  are  two 


dovetail  projections,  s,  one  on  each  side 
of  the  plate;  c  is  the  moveable  chap,  the 
plate  of  which  embraces  the  dovetail 
guides  or  projections,  b,  and  these  parts 
are  well  fitted  together,  in  order  to  offer 

Fig.  4. 


great  truth  of  movement.  From  the  slid¬ 
ing  plate  of  the  moveable  chap,  c ,  there 
descends  a  fixed  screw-nut,  which  enters 


Fig.  3. 


between  the  ooen  space  formed  between 
the  plates,  b ,  of  the  fixed  chap;  in  fact, 
these  parts  are  formed  to  work  together, 
similar  to  some  slide-rests  of  lathes,  and 
the  improvement  consists  in  applying  the 
side-guides,  s,  for  insuring  correctness  of 
movement  to  the  moveable  chap,  c — as  will 


readily  be  understood  by  examining  the 
drawing. 

Fig.  3  shows  a  bench-vice  ;  and 
Fig.  4  a  transverse  section  thereof,  ac¬ 
cording  to  another  construction,  and  con¬ 
sists  in  making  the  moveable  chaps  hol¬ 
low,  the  under  surface  being  fiat,  and 
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moves  on  the  bar,  which  is  formed 
with  the  fixed  chap,  and,  together  with 
the  leg,  is  the  means  of  affixing  the  vice 
to  a  bench  or  other  surface  ;  e  is  a  pin  or 
male  screw,  working  through  the  lived 
chap; /is  a  tube,  having  a  slit  or  slot 
formed  on  the  under  side,  from  end  to 
end.  This  tube  is  fixed  to  two  hollow 
projections  of  the  bar,  s ,  by  means  of 
screws,  as  shown  ;  g  is  a  nut,  having  a 
female  screw  formed  therein  :  this  nut  is 
cylindrical,  and  moves  within  the  tube,/, 
and  the  nut  is  affixed  to  the  moveable 
chap,  all  which  will  readily  be  traced  in 
the  drawing;  and  it  will  be  evident  that, 
by  thus  using  cylindrical  surfaces  for  the 
parts  to  move  on,  great  facility  will  be  of¬ 
fered,  in  making  the  parts  accurately; 
and,  by  such  means,  a  very  strong  and 
convenient  vice  may  be  constructed. 

Wall  *  Protection  against  Oxidation  of  Metals 
on  Ships’  Bottoms. — It  will  be  recollected  by 
many  of  our  readers,  that  the  attempt  of  Sir  II. 
Davy  to  prevent  the  oxidation  of  metals,  csjkj- 
cially  copper,  on  ships’  bottoms,  was  not  success¬ 
ful.  Mr.  Wall,  however,  appears  to  have  suc¬ 
ceeded  beyond  the  sanguine  expectations  of  all 
parties  interested  in  the  preservation  of  ships. 
The  oificers  of  Sheemess  Dockyard  have  reported 
favourably  of  the  copper  prepared  by  him,  as 
well  as  Vice-Admiral  Otway,  Captain  Kennedy, 
and  Captain  Baynes.  These  may  be  said  to  be 
practical  men,  and,  therefore,  their  opinion  is 
valuable  ;  but  when  we  find  it  corroborated  by 
Professor  Daniel,  of  King  s  College,  we  own  we 
are  strongly  of  opinion,  that  the  discovery  of 
Mr.  Wall  is  destined  to  be  one  of  the  greatest 
blessings  that  was  ever  conferred  on  mankind. 
Mr.  Wall’s  experiments  have  not  been  confined 
only  to  the  European  seas,  but  he  has  made  many 
exj>eriments  in  the  West  Indies,  of  his  method 
of  coating  copper,  or  any  other  metal,  so  as  to 
resist  all  oxidation  whatever. — Alligator. 

The  greatest  cold  that  can  be  produced,  is  122o 
below  the  freezing  point;  but  a  furnace  has  been 
constructed,  by  which  an  intensity  of  251.27°  of 
Fahrenheit  has  been  exhibited  :  this  is,  however, 
far  below'  what  may  be  produced  by  a  galvanic- 
apparatus. 

INSTITJLJTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Ja¬ 
nuary  27,  G.  J.  Bennet,  Esq.,  on  the  Morality 
of  Sbakspearc.  Friday,  January  29,  John 
Hemming,  Esq.,  on  Pneumatic  Chemistry. 
At  half  past  eight  precisely. 

Bermondsey  and  Bother  hi  the  Literary  and  Scien¬ 
tific  Institution,  Church  Street,  Ilothci- 
hithe. — Monday,  January  25,  Discussion.  At 
half  past  eight  precisely. 


Eastern  Literary  atu!  Scientific  Institution,  88, 
Hackney  Road. — Tuesday,  January  29,  Quar¬ 
terly  Meeting  of  the  Memlx-rs.  At  eight 

o’clock. 

Afr.  Willy's  Pestalocsian  Academy,  Worship 
Square. — Tuesday,  January  20,  Mr.  Brad¬ 
ford  on  Astronomy.  At  a  quarter  past  seven. 


TO  CORRESPONDENTS. 

J.  S.  B.  says,  “  I  have  been  informed  that  gnen 
tea  is  a  poison  in  a  slight  degree ;  if  it  lie,  I 
trust  that  either  you  or  some  of  your  corn  spond 
enls  will  describe,  in  one  of  yovr  following 
papers,  in  what  respect  it  is.  Some  persons  say 
it  is  on  account  of  the  drying  of  it  on  copper 
plates;  if  it  be  so,  state  in  what  manner  it  is, 
arid  to  what  extent.  /  should  also  wish  to 
know,  why  drops  of  rain,  descending  from  a 
cloud  charged  with  positive  electricity,  do  not 
emit  sparks  on  coming  tuur  the  earth,  which  is 
negatively  electrified.” 

Gnen  lea  is  considered  to  promote  diy< stion, 
and  is  slightly  astringent,  but  not  poisonous. 
It  is  often  called  a  slow  poison  ;  and  slow,  in¬ 
deed,  it  must  be,  since  many  persons  haw  taken 
it  habitually  for  upwards  of  ninety  years,  with¬ 
out  experiencing  any  ill  <  fleets  from  it.  The 
different  colours  amt  qualities  of  teas  depend 
upon  various  circumstances ;  varieties  in  the 
plants,  the  different  soils  and  positions  in  which 
they  arc  cultivated,  and  the  different  seasons  at 
which  t/u  Laves  ait-  y  at  lured.  The  finest  gnen 
tea  is  gathered  early  in  the  year,  while  the 
leaies  are  young  and  tender;  in  some  kinds, 
the  leaves  are  so  small,  that  they  appear  to  have 
been  gathered  almost  before  the  buds  are  un- 
foLled.  The  opinion  that  gnen  tea  is  impreg¬ 
nated  with  copper,  is  erroneous  ;  as  may  easily 
be  proved  by  the  ordinary  chemical  test,  which 
would  turn  the  infusion  blue,  tern  there  any 
particle  of  copper  present. 

The  electrical  charge  of  a  single  drop  of  rain 
is  not  sufhciently  strong  to  produce  a  visible 
spark. 

E  Ledger's  description  of  a  clock  is  under  ex¬ 
amination. 

O.  P.  Q.  has  sent  us  a  specimen  of  black  paper, 
used  for  multiplying  copies  of  u'ritiny ;  it  is 
covered  with  a  mixture  of  lamp-black  and 
grease,  and  when  placed  between  two  piece**  of 
white  paper,  two  impressions  are  obtained  from 
one  writing.  It  is  used  by  newspaper  accident- 
makers,  commonly  called  “  penny-a-liners," 
who  obtain  a  great  many  copies  by  employnig 
very  thin  paper,  and  laying  alternate  sheets  of 
black  and  white,  according  to  the  number  re¬ 
quired. 

A.  R.  C.,  and  some  others,  next  week. 


London:  Printed  at  “The  City  Pazss,”  1,  Long 
Lane,  Aldersgate,  by  Ik>un»KY  &  Scrymooi  r 
(to  whom  ail  communication*  for  the  Editor 
must  be  addressed,  postage  paid);  published 
•  very  Saturday,  by  G.  BkKiiia,  Hoi)  well  Siren, 
Strand,  and  may  be  had  of  all  Book»«iltr* 
and  Newsmen  in  Town  and  Country . 


Q 


A  MAGAZINE  OF  THE  ARTS  AND  SCIENCES. 


No.  5, 

THIRD  SERIES 


.! 


SATURDAY,  JAN.  30,  1841. 


s 


No.  253, 

OLD  SERIES. 


WATER-CLOCK. 


RAILWAY  CURVES. 


Vol.  VII.— No.  5.] 


City  Press,  1,  Long  Lane:  Doudneyand  Scrymgour. 


34 


THE  PENNY  MECHANIC  AND  CHEMIST. 


LEWI S’S  W A T E R-C LOC K. 

(Sec  Engraving,  front  page.) 

a  is  a  cistern  ;  b,  a  cock,  to  regulate  the 
supply  of  water  ;  c  is  a  vessel,  with  a  sy¬ 
phon,  d,  attached,  in  the  form  of  Tantalus's 
cup.  When  the  vessel,  c,  is  tilling  with 
water  it  descends,  while  the  other  end  of 
the  lever  rises,  and  carries  a  tooth  of  the 
balance-wheel  up,  when  the  vessel  is  tilled 
to  the  top  of  the  syphon,  which  is  made 
large,  so  as  to  discharge  quickly  ;  the 
other  end  of  the  lever  descends;  as  the»*e  is 
a  joint  at  F,  it  passes  the  next  tooth  :  i  is 
a  click,  to  prevent  the  return  of  the  wheel. 
The  rest  of  the  wheels  are  the  same  as  in 
any  other  clock  ;  /*  is  a  box  to  carry  the 
waste  water  away. 

D.  Lewis. 


PREVENTION  OF  RAILWAY 
ACCIDENTS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Although  many  plans  have  lately 
appeared  for  obviating  the  accidents  which 
have  so  frequently  occurred  on  railroads, 
humanity  seems  to  call  so  loudly  for 
greater  protection  to  the  public,  that  I 
can  feel  no  scruple  in  offering  one  more 
suggestion,  however  imperfect. 

The  plan  I  propose  for  avoiding  colli¬ 
sions,  is  to  have  a  kind  of  watch-box,  of¬ 
fering  sufficient  protection  against  the  in¬ 
clemencies  of  the  weather,  erected  either 
on  the  fore  part  of  the  engine,  or  on  a 
small  advanced  platform,  which  is  to  pro¬ 
ject  rather  more  than  the  box  standing  on 
it,  in  order  to  prevent  the  latter  from  be¬ 
ing  exposed  to  the  immediate  effects  of 
any  concussion,  small  or  great.  It  would 
be  the  essential,  and  almost  exclusive,  duty 
of  a  guard  stationed  at  the  outpost,  to  ob¬ 
serve  the  state  of  the  line  before  him  ;  and 
*  should  he  perceive  any  obstacle  or  cause 
for  apprehension,  he  would  immediately 
give  the  alarm  to  the  engine-driver,  by 
means  of  a  wire  connected  with  a  bell  at 
the  back  of  the  engine,  or  with  some  other 
contrivance  adapted  for  giving  immediate 
notice.  1  his  guard  would  also  be  pro¬ 
vided  with  a  horn  of  shrill  tone,  yet  rather 
more  harmonious  than  the  startling,  and, 
to  ladies,  almost  terrific  noise  of  the  en¬ 
gine  whistle.  It  would  be  used  on  the 
following  occasions: — 1st- Whenever  the 
train  approaches  a  terminus  or  station,  in 
order  to  make  known  to  those  employed 
there,  the  approach  of  the  train  ;  when,  if 
any  obstruction  existed,  another  horn 
would  be  blown  in  return  by  the  guard 


on  duty,  or,  in  clear  weather,  a  signal 
raised.  By  this  means  would  have  been 
prevented  an  accident  attended  with  loss 
of  life,  which  happened  some  time  since 
at  the  Vauxhall  terminus,  from  one  train 
coming  up  with  another,  which  had  ar¬ 
rived  shortly  previous.  2ndly.  The  horn 
would  be  used  by  our  watchman,  when  a 
tunnel,  a  curve  of  the  road,  a  fog,  or  any 
other  cause,  would  prevent  the  line  from 
being  visible  on  a  part  where,  at  the  same 
time,  only  a  single  line  would  be  open, 
from  the  other  line  being  under  repair. 
The  approach  of  two  trains  which,  in  such 
cases,  are  obliged  to  run  on  the  same  line, 
although  proceeding  in  opposite  directions, 
would  thus  be  announced  in  time  to  pre¬ 
vent  collision,  even  in  thick  weather,  or 
in  the  night ;  the  answer  of  the  horn  from 
an  opposite  train  serving  as  a  warning 
for  immediate  stoppage. 

With  a  view  to  the  safety  of  the  guard, 
a  door  might  be  made  at  the  back  of  his 
box,  permitting  his  retreat.  The  guards 
stationed  on  the  line,  might  also  be  pro¬ 
vided  with  some  means  of  giving  the 
alarm  by  sound,  whenever  their  flags 
could  not  be  seen. 

If  the  horn  blown  by  the  guard  in  front 
of  the  engine  should  not  be  sufficiently 
powerful,  a  portion  of  the  steam  placed 
under  his  control  might,  perhaps,  be  made 
available. 

I  am,  Sir, 

Your  obedient  Servant, 

A  Subscriber. 

P.S.  Since  writing  the  above,  has  ap¬ 
peared  in  the  last  Number  of  your  useful 
publication  the  plan  of  stopping  the  im¬ 
petus  of  a  train,  suggested  by  your  corre¬ 
spondent  “  ('.  W.  Tonge,”  whose  views 
seem  to  coincide  perfectly  with  mine,  as 
to  the  general  necessity  of  intrusting  the 
safety  of  the  train  to  a  person  who,  in  the 
discharge  of  so  important  an  office,  would 
be  quite  undisturbed  by  any  of  those  em¬ 
ployments  which  now  devolve  so  numer¬ 
ously  on  the  guards.  Although  the  very 
ingenious  arrangement  for  the  breaks 
could  not,  probably,  be  put  into  action  by 
the  guard  in  the  situation  which  I  have 
assigned  him  ;  still  he  might  direct  its  ac¬ 
tion,  by  having  at  his  disposal  additional 
means  of  communication  with  persons 
charged  with  the  manual  part  of  the  pro¬ 
cess. 

Manchester  and  Sheffield  llailtratj. — We  have 
hail  the  pleasure  of  seeing  a  section  of  the  line  of 
this  railway  from  Manchester  to  Glossop,  in 
which  the  parts  of  the  work  done  are  coloured, 
and  it  is  gratifying  to  perceive  that  very  great 
progress  has  been  made. — Sheffield  Patriot. 
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RAILWAY  CURVES. 

(See  Engraving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir,-'— I f  the  curves  of  railways  are  in 
some  so  small  that,  together  with  the  ve¬ 
locity  the  train  moves,  a  centrifugal  force 
is  generated,  sufficient  to  urge  the  car¬ 
riages  the  least  tangently  to  the  curve, 
I  say,  the  present  formation  of  the  curves 
is  not  safe,  and  ought  to  be  laid  down 
on  the  principle  as  given  by  the  Penny 
Mechanic:  but  if  the  centrifugal  force 
so  generated,  is  not  sufficient  to  dis¬ 
turb  the  carriages,  so  as  to  make  them 
slide  across  the  rails  tangently  to  the 
curve,  then,  I  say,  the  friction  of  the 
wheels  on  the  rails  being  able  to  hold 
against  the  centrifugal  force,  renders  all 
modification  unnecessary;  and  though  the 
plan  given  in  the  Penny  Mechanic  is 
a  step  more  scientific  in  the  execution 
of  curves,  still  would  there  be  two  rails 
of  different  lengths  to  be  got  over  with 
wheels  on  the  same  axle  fixed,  and  of 
the  same  circumference. 

The  following  is  a  scheme  by  which  this 
may  be  done  : — b  and  b,  of  the  two  views 
of  the  curve,  is  the  outside  or  greatest 
curve  rail  ;  a  and  a  is  the  least.  By  mak¬ 
ing  a  regular  number  of  continuous  waves 
on  a,  or  pure  rounds  and  hollows,  whose 
versed  sines  everywhere  correspond  with 
those  of  the  rail,  6,  on  the  same  length  of 
an  arc  opposite,  and  are  drawn  by  the 
same  radius  as  the  part  of  the  curve  oppo¬ 
site,  on  b — the  inside  rail,  a ,  will  become 
the  same  in  length  as  the  outside  or  great¬ 
est  curve  rail,  b.  The  shorter  these  undu¬ 
lations  are  made,  the  better;  and  they 
should  be  so  distanced,  that  when  one  car¬ 
riage  is  ascending  the  curve,  the  other 
would  be  descending  ;  though,  I  believe, 
the  undulating  motion,  which  must  tran¬ 
spire  to  the  train  as  it  passes  over  the  rail, 
would  be  hardly  felt  by  the  most  nervous 
individual.  The  top  of  the  various  waves 
is  on  a  level  with  the  fellow  rail,  b;  the 
bottom,  of  course,  below  it,  as  seen  at  the 
dotted  line. 

I  remain  yours,  &c. 

Matthew  Sproule. 


Varnish  for  Musical  Instruments. — Take  four 
ounces  of  gum  sandarack,  two  ounces  of  lac,  the 
same  of  gum  mastic,  and  an  ounce  of  gum  elemi ; 
dissolve,  them  in  a  quart  of  the  best  whisky  ;  keep 
it  warm  till  dissolved,  and  add  half-a-gill  of  tur¬ 
pentine. 


POPULAR  VIEWS  AND  ECONOMI¬ 
CAL  APPLICATIONS  OF  GEOLO¬ 
GICAL  SCIENCE. 

No.  II. 

u  Practice,”  says  Professor  Whewell, 
“  has  ever  been  the  nurse  of  theory  ;  art 
has  ever  been  the  mother  of  science — the 
comely  and  busy  parent  of  a  daughter  of 
far  higher  and  serener  beauty.”  But  the 
benefits  are  reciprocal :  geology,  at  least, 
is  capable  of  well  repaying  the  large  debt 
which  it  owes  to  the  experience  of  the 
miner,  the  engineer,  and  the  agriculturist; 
and,  indeed,  some  of  its  truths  are  already 
largely  productive  of  public  benefit. 

mining — metals. 

Metalliferous  veins  (in  Cornwall  called 
lodes)  are  seldom  visible  at  the  surface  of 
the  ground,  being  generally  concealed  by 
the  thick  covering  of  alluvial  matter, 
which  is  spread  over  almost  every  portion 
of  the  globe,  and  hides  from  our  view  the 
solid  rocky  strata  in  which  they  are  en¬ 
closed.  In  some  cases,  however,  where 
this  covering  is  partially  wanting,  they 
may  be  distinctly  traced  at  the  surface; 
and  still  more  frequently  they  are  render¬ 
ed  visible  by  the  indentation  of  excavated 
valleys,  and  the  channels  worn  by  moun¬ 
tain  torrents.  The  same  effect  is  often 
produced  by  cliffs  on  the  seashore,  where 
veins  occur  in  that  situation — of  which 
there  are  many  examples  on  the  coast  of 
Cornwall. 

As  metalliferous  veins,  however,  pre¬ 
sent,  in  most  cases,  no  trace  of  their  exist¬ 
ence  at  the  surface,  certain  general  indi¬ 
cations  must  be  resorted  to  for  their  dis¬ 
covery.  The  most  general  of  these  indi¬ 
cations  are  furnished  by  geology,  which 
teaches  us  that  certain  metals  are  most 
abundantly  found  in  certain  rocks  ;*  and 
farther  points  out  that  they  do  not  occu¬ 
py  any  position  indiscriminately  in  those 
rocks,  but  are  almost  exclusively  found 
near  their  junction  with  other  rocks  of, a 
different  character,  more  especially  near 
the  contact  of  igneous  masses  with  sedi¬ 
mentary  strata  ;  and  that  they  commonly 
occur  when  rocks  alternate  together,  and 


*  It  does  not  appear  that  Nature  has  confined 
particular  metals  to  any  exclusive  kind  of  rock, 
yet  traces  of  a  general  association  are  observable. 
Thus  tin,  copper,  gold,  silver,  and  certain  depo¬ 
sits  of  iron,  are  most  abundant  in  the  class  of 
rocks  usually  termed  primary;  while  lead,  zinc, 
mercury,  and  the  earthy  ores  of  iron,  are  most 
abundant  in  the  older  secondary  rocks. 
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are  broken  and  dislocated.  Tims,  accord¬ 
ing  to  Mr.  R.  Fox  (“  Summary  of  Pheno¬ 
mena  in  the  Veins  of  Cornwall,  Report  of 
Polytechnic  Society,  1030),  the  tin  and 
copper  veins  of  Cornwall  nre  sittiated 
chiefly  in  a  species  of  clay-slate,  provin- 
cially  termed  ktllas ,  and  either  near  its 
junction  with  protruded  masses  of  gra¬ 
nite,  or  where  it  is  intersected  by  chan¬ 
nels  of  a  porphyritic  rock  called  elran.  In 
Wales  and  the  north  of  England,  the  lead 
veins  are  chiefly  situated  in  the  carboni¬ 
ferous  limestone  and  rocks  associated  with 
it,  especially  in  places  where  they  are  in¬ 
tersected  and  broken  up  by  enormous 
flaws  and  dislocations.  Similar  circum¬ 
stances  to  these  are  very  generally  ob¬ 
served  in  all  parts  of  the  world  ;  and  it  is 
also  well  ascertained,  that  the  local  en¬ 
richment  of  veins  is  greatly  influenced  by 
their  intersection  with  one  another,  and 
often,  indeed,  closely  corresponds  with  the 
points  of  junction. 

HEATING  RAILWAY  CARRIAGES. 

(From  a  correspondent  oj  the  “  liaihcay  Timet.") 

Sin, — Having  been,  during  the  last  two 
months,  a  frequent  traveller  by  railway, 
my  attention  has  been  drawn,  by  the  in¬ 
tense  cold  we  have  so  lately  experienced, 
to  a  method  of  keeping  the  carriages 
warm,  as  it  is  in  the  feet  that  the  cold  is 
60  severely  felt. 

.'My  plan  is,  to  receive  all  the  waste 
steam  from  the  locomotive  engine  into  a 
pipe  constructed  for  the  purpose,  and  so 
conduct  it  through  the  flooring  of  all  the 
carriages;  and,  by  leaving  the  end  of  the 
pipe  under  the  last  carriage  in  the  train 
open,  the  condensed  steam  would  thus  be 
enabled  to  run  off,  after  having  distribut¬ 
ed  its  warmth  to  the  different  carriages 
composing  the  train. 

The  pipes  would,  of  course,  be  provided 
with  sliding  tubes,  to  allow  for  the  play 
between  the  carriages,  and  also  to  allow 
of  their  being  detached  from  the  train, 
without  unscrewing  any  part  of  the  pipe. 

I  think  something  of  this  kind  might 
easily  be  constructed,  and  it  would  (in 
the  winter  months,  certainly)  conduce 
greatly  to  the  comforts  of  railway  travel¬ 
ling. 

I  am,  Sir, 

Yours  respectfully, 


WATCH-MAKING. 

To  the  Editor  of  the  Fenny  Mechanic  and 
Chemist. 

Sin, — An  article  purporting  reveal  to  the 
secret#  and  frauds  of  watchmakers,  has 
recently  appeared  in  a  weekly  paper,  sys¬ 
tematically  opposed  to  honest  indu»try, 
and,  unfortunately  for  the  working  classes 
— against  whom  its  demoralizing  influence 
is  chiefly  directed — of  very  extensive  cir¬ 
culation. 

It  is  not  my  intention  to  reply  to  the 
slander  and  abuse  directed  by  an  anony¬ 
mous  writer  against  respectable  trades¬ 
men,  who  are  struggling  against  over¬ 
whelming  competition  at  home  and  abroad, 
and  against  honest  and  peaceable  work¬ 
men,  who  are  already  ground  down,  not 
by  the  tyranny  or  avarice  of  employers, 
but  by  the  necessity  arising  from  the  de¬ 
pressed  state  of  trade;  but  I  do  think  it 
right  that  the  public  should  be  disabused, 
and  convinced  that  the  statement  of  the 
cost  and  profit  of  watch-manufacturing, 
which  I  here  transcribe,  whether  willfully 
or  ignorantly,  is  a  gross  falsehood  ; — 


The  Spurious,  or  Sir-guinea 

Watch. 

Movement . 

. .to 

6 

0 

Motion  . 

_  0 

2 

0 

Dial  . 

.  0 

1 

0 

Spring  . 

_  0 

0 

G 

Chain . 

....  0 

0 

10 

Jewelling  . 

....  0 

4 

0 

Escapement  . .  . . 

_  0 

8 

0 

Finishing  . 

Engraving . 

....  0 

10 

0 

1 

0 

Gilding  . 

2 

0 

Glass  and  hands 

....  0 

1 

3 

Cases  . 

_  0 

18 

0 

Engine-turning 

....  0 

2 

0 

Total  cost 

. .  . .  X  2 

10 

7 

Sold  at 

....  6 

6 

0 

Net  profit 

....  3 

9 

5 

The  Genuine ,  or  Eight-guinea 

Watch. 

Movement  .... 

.  ..  £0 

14 

0 

Motion  . 

....  0 

G 

0 

Dial  . 

4 

0 

Spring  . 

.  0 

O 

G 

Chain . 

.  0 

3 

0 

Jewelling  . .  . ,  . . 

1G 

0 

Escapement  . .  . . 

.  1 

0 

0 

Finishing  . 

.  1 

1 

0 

Engraving  . . . . 

3 

0 

Gilding  . 

5 

6 

Glass  and  hands 

....  o 

5 

0 

Cases  . 

8 

0 

Engine-turning 

....  o 

10 

0 

Total  cost 

....  10 

is 

0 

Sold  at 

....  8 

8 

0 

Net  profit 

.. ..  jcT 

10 

0 

O.  W. 
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It  is  very  evident  that  the  anguis  in 
hcrba,  who  furnished  these  lists  of  prices, 
is  not  a  manufacturer  ;  it  appears  to  be 
the  doing  of  some  shabby  fellow  who  has 
been  coaxed  over  to  reveal  so  much  of  his 
master’s  secrets  as  he  could  obtain  posses¬ 
sion  of,  and  the  rest  has  been  made  up  by 
the  anonymous  weekly  slanderer,  to  suit 
his  dishonest  purpose.  In  the  second  list, 
one  item,  engine. turning,  is  charged  l().s\, 
whereas  the  real  cost  is  only  I  s.  The 
following  list  is  correct,  and  will  show  how 
many  items  are  omitted  in  the  spurious 
list  above  cited  : — 

Movement  and  balance. ...  £0  7  0 


Jewelling  .  0  4  0 

Brass  edge .  0  1  0 

Cap .  0  2  6 

Dial .  0  13 

Case  and  pendant .  0  18  0 

Motion  .  0  2  3 

Spring  .  0  1  6 

Chain .  0  1  6 

Escapement  .  0  8  0 

Finishing  .  0  12  0 

,  Index .  0  0  9 

Springing  and  polishing  . .  0  2  0 

Gilding  watch  and  cap. .. .  0  4  0 

Engine-turning .  0  10 

Glass  .  0  0  4 

Hands .  0  1  G 

Examining,  fitting  in,  and 

timing .  0  3  0 

Marking  off  the  box,  &c.  0  0  4 

'  Key  and  bag .  0  0  2| 

Casualties,  average  .  0  1  6 


£3  13  7\ 

This  watch  is  sold  for  much  less  than 
6/.  Gs.  ;  but  I  do  not  consider  it  necessary 
to  publish  to  the  world  the  precise  distri¬ 
bution  of  profit  between  the  manufac¬ 
turer  and  retailer.  I  can,  however,  say 
this  much,  that  I  have  carried  on  the  bu¬ 
siness  of  watch-manufacturing  in  the 
house  in  which  I  now  reside,  for  upwards 
of  thirty  years,  and  I  have  not  yet  made 
my  fortune. 

B.  Turpin. 

Banner  Square. 

PRUSSIC  ACID. 

(Abridged  from  a  Lecture  on  Toxicology 
by  Dr.  Clendcnning.) 

(Concluded  from  p.  29.) 

The  principal  remedies  known  for  poison¬ 
ing  by  prussic  acid,  are  ammonia,  alco¬ 
holic,  and  other  diffusible  stimulants ;  chlo¬ 
rine,  and  acohl  affusion.  Mr.  Murray  says, 
u  I  have  no  hesitation  to  pronounce,  with 


positive  certainty,  that  in  ammonia  will 
be  found  a  complete  antidote  to  hydrocy¬ 
anic  acid  ;  and  in  acetic  acid,  an  effectual 
counter  poison  to  opium.”  Subsequent 
experiments  have,  however,  shown,  that 
ammonia  is  not,  strictly  speaking,  an  an¬ 
tidote,  as  Mr.  Murray  conceived;  for 
twenty  drops  of  prussic  acid,  saturated 
with  caustic  ammonia,  proved  fatal  to  a 
dog  in  twenty  minutes ;  whereas  a  dose, 
much  less  considerable,  of  the  uncombined 
acid,  did  not  prove  fatal  at  all. 

We  pass  over  the  discussions  concern¬ 
ing  the  theory  of  disease  and  death  by 
prussic  acid  with  the  less  regret,  as  it  ap¬ 
pears  that  no  satisfactory  result  has  hi¬ 
therto  been  arrived  at ;  some  supposing  that 
it  acts  by  sympathy  and  nervous  trans¬ 
mission,  and  others  contending  that  it  is 
propagated  by  the  blood,  or  by  the  instru¬ 
mentality  of  the  vascular  nervules. 

The  tests  most  commonly  employed  for 
the  detection  of  prussic  acid,  are  the  smell, 
the  taste,  and  the  reaction  of  the  suspected 
substance  on  the  addition  of  certain  sa¬ 
line  solutions — viz.  the  solution  of  nitrate 
of  silver,  sulphate  of  copper,  and  of  any 
salt  of  iron  containing  the  black  oxide  of 
that  metal.  Of  these  tests,  the  most  deli¬ 
cate,  but,  perhaps,  least  certain,  is  the 
sense  of  smell ;  while  the  ferruginous  so¬ 
lution,  one  of  the  most  delicate,  is,  per¬ 
haps,  the  most  certain  of  all.  The  cop¬ 
per  test  appears,  from  the  latest  researches, 
to  be  less  delicate  considerably  than  the 
iron  ;  while  from  the  paleness  of  the  co¬ 
lour  of  the  precipitate,  which,  when  pure,  is 
white,  and  not  easily  distinguished  from 
numerous  other  precipitates,  it  is  quite 
useless  except  in  colourless  or  nearly  co¬ 
lourless  fluids.  The  sediment  furnished 
by  the  nitrate  of  silver  is  also  white  ;  but 
ft  has  two  other  very  characteristic  pro¬ 
perties — viz.  nitric  acid  will  not  dissolve 
it,  except  at  very  high  temperatures  ;  and 
the  precipitate  in  the  dry  state  gives  out, 
under  the  influence  of  the  spirit-lamp,  an 
abundant  stream  of  cyanogen  gas,  which 
is  easily  known  by  the  rich  roseate  colour 
of  its  flame.  But  the  tests,  perhaps,  most 
Avorthy  of  our  confidence,  are  the  smell, 
when  distinct  and  unequivocal,  and  the 
formation  of  Prussian  blue  on  the  addi¬ 
tion  of  a  solution  of  iron.  The  former 
test,  Orfila  assures  us,  will  detect  the  acid 
in  solutions  so  dilute,  as  to  foil  the  che¬ 
mist.  Speaking  of  the  use  of  this  test, 
Dr.  Christison  very  judiciously  remarks, 
that  the  sensations  of  no  one  individual 
should  be  relied  on,  and  that  we  should 
not  decide  without  having  compared  the 
statements  of  different  observers.  By 
means  of  this  test,  the  presence  of  prussic 
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acid  has,  by  various  observers,  been  as¬ 
certained  in  the  blood  of  the  heart  and 
great  vessels,  all  through  the  chest,  and 
even  in  the  brain. 

The  ferruginous  test,  as  already  men¬ 
tioned,  is  delicate,  easy  of  application,  and 
unequivocal.  Synthetically  it  will,  I  be¬ 
lieve,  detect  the  acid,  slowly  indeed,  but 
certainly;  inasmuch,  perhaps,  as  25,000 
or  3  ), 000  parts  of  water  ;  and  the  correct¬ 
ness  of  the  synthetic  proof  can  be  estab¬ 
lished  analytically  — a  position  which 
holds  comparatively  of  but  few  poisons. 
By  means  of  sulphuric  acid,  aided  by 
heat,  the  acid  can  be  re-obtained  in  an 
uncombined  state,  and  identified  by  any 
of  its  tests.  The  only  precaution  neces¬ 
sary  for  the  application  of  the  ferruginous 
test,  is  the  addition  of  caustic  potash,  in 
quantity  sufficient  to  render  the  solution 
alkaline.  So  prepared,  it  yields,  on  the 
addition  of  the  ferruginous  salt,  a  greenish 
blue  precipitate,  which  immediately,  on 
the  addition  of  sulphuric  acid,  or  gradu¬ 
ally,  under  free  exposure  to  the  atmo¬ 
sphere,  becomes  of  a  brilliant  indigo  co¬ 
lour.  By  more  or  fewer  of  these  tests,  the 
acid,  if  present  in  any  appreciable  propor¬ 
tion,  may  easily  be  detected  ;  but,  to  the 
successful  application  of  most  or  all  of 
them,  it  is  obvious  that,  in  practice,  some 
preparatory  steps  must  often  be  necessary. 
The  first  test,  the  sense  of  smell,  will  not 
be  available,  if  other  strong  smelling  sub¬ 
stances  be  present  ;  and  chemical  re-agents 
require  a  certain  degree  of  transparency 
in  the  mixture.  To  remove  these  impedi¬ 
ments,  when  very  complicated  mixtures — 
such  as  the  contents  of  the  stomach,  the 
heart,  &c. — are  to  be  examined,  either  of 
two  methods  may  be  employed  : — One 
consists  of  mechanical  purification  by  the 
filter,  and  decolorization  by  animal  char¬ 
coal  ;  the  other,  the  isolation  of  the  acid 
by  distilling  the  mixture  at  a  low  heat. 
The  former  process  is  more  easy  of  appli¬ 
cation  ,  but,  probably,  less  sure;  for  if  the 
charcoal  fail  to  decolorize  the  fluid  suffi¬ 
ciently,  the  tests  will  not  be  available. 
Should,  however,  a  sufficient  decoloriza- 
tion  be  obtained,  the  ferruginous  test  may 
at  once  be  employed.  If  this  process, 
however,  should  fail  us,  distillation  must 
be  had  recourse  to.  The  mixture  is  to 
be  filtrated,  rendered  neutral  by  sulphuric 
acid,  and  then  heated  in  a  vapour-bath 
until  about  an  eighth  part  shall  have  been 
vaporized  and  condensed  in  the  receiver. 
The  contents  of  the  receiver,  if  prussic 
acid  be  present,  will  readily  answer  the 
appropriate  re-agents. 


“  ORIENTAL  ”  STEAMER. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

.sin,—  No  regular  account  of  the  steam¬ 
ship  Oriental ,  has,  that  I  am  aware  of,  ap¬ 
peared  in  either  your  or  any  other  .'Maga¬ 
zine;  if,  therefore,  you  should  deem  the 
few  particulars  that  I  have  collected,  wor¬ 
thy  of  your  readers’  attention,  perhaps 
you  will  favour  them  with  a  place  in  your 
columns. 

This  beautiful  steam-ship,  it  appears 
was  built  by  Messrs.  Wilson,  of  Liver¬ 
pool,  and  intended  originally  to  run  be¬ 
tween  that  port  and  New  York.  But 
before  her  |  completion,  negotiations  were 
entered  into  by  the  company  to  which  she 
belonged,  which  ended  in  their  uniting 
with  another,  under  the  title  of  the  Pe¬ 
ninsular  and  Oriental  Steam  Navigation 
Company.  Her  former  name,  the  United 
States ,  was,  in  consequence,  changed  for 
that  of  the  Oriental ;  and  she,  together 
with  the  Liverjyool—  a  steam-ship  that 
once  plied  between  I  iverpool  and  New 
York  —  were  placed  on  the  line  of  commu¬ 
nication  lately  established  between  this 
country  and  India — via  steam  to  Gibral¬ 
tar,  Malta,  and  Alexandria.  The  Oriental 
was  laid  down,  I  believe,  in  183(J,  and 
laurched  before  the  end  of  the  year.  She 
is  of  a  most  beautiful  model,  and  put  to¬ 
gether,  perhaps,  as  strongly  as  any  ship 
afloat.  No  pains  have  been  spared  in  the 
construction,  to  render  her  complete  in  all 
the  good  qualities  a  first  rate  steam-ship 
should  possess  ;  and  in  this  her  builders 
appear  to  have  most  completely  succeeded. 

1  he  following  are  her  dimensions  : — 

Feet. 

Length  from  stem  to  stern  235 


Ditto  of  keel  .  215 

Breadth,  including  the  pad¬ 
dle  boxes  . GO 

Depth  of  hold  . .  38  6  in. 

Height  between  deck  ....  7  6  in. 

Length  of  saloon  .  76 

Breadth  of  ditto .  42 


Tonnage,  1673  tons. 

Her  accommodations  for  passengers  are 
all  that  can  possibly  be  desired,  and  her 
saloons  are  fitted  up  in  the  most  magnifi¬ 
cent  style.  She  is  so  constructed,  that, 
should  any  emergency  require  it,  she  may 
readily  be  converted  into  a  war  steamer, 
carrying,  besides  four  sixty-eight  pound¬ 
ers  on  swivels,  a  formidable  battery  of 
broadside  guns.  She  possesses  a  splendid 
pair  of  engines,  whose  united  power  is 
450  horses,  and  they  are  from  the  manu¬ 
factory  of  Faucett  and  Barton,  the  emi¬ 
nent  engineers  of  Liverpool.  The  Orien- 
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tal  left  Southampton  on  her  first  outward 
voyage  in  September  last,  and  fully  real¬ 
ized  the  expectations  that  were  formed  of 

Falmouth  to  Gibraltar  . 

Gibraltar  to  Malta  . 

Malta  to  Alexandria  . 


her  superior  steaming  and  sailing  quali¬ 
ties.  The  time  employed  in  steaming  on 
this  occasion,  was  as  follows  : — 


Hours. 

Miles. 

122  . 

.  1064 

1 J2  .  . 

.  980 

954  . 

.  824 

Total  time  out . 329£  =  13  days  17£  h,  28G8 

On  the  homeward  trip,  as  follows  : — 

Hours.  Miles. 

Alexandria  to  Malta  . , .  9 %1\  .  825 

Malta  to  Gibraltar  .  109£  .  983 

Gibraltar  to  Falmouth . . .  119  .  TOGO 


Total . 

The  Oriental  has  since  made  an  outwai’d 
and  homeward  passage  ;  the  former  occu¬ 
pying  thirteen  days  five  hours,  and  the 
latter  thirteen  days  two  hours.  Her  high¬ 
est  rate  of  speed  on  these  occasions  ap¬ 
pears  to  have  been  eleven  knots  per  hour; 
and  the  lowest  during  violent  gales,  seven 


....  321  =  13  days  9  hours  2868 

miles  and  a  half.  She  left,  on  her  third 
outward  trip,  on  the  first  of  this  present 
month,  and  the  news  of  her  arrival  out 
will  not  for  some  little  time  reach  us. 
Yours,  &c., 

Z. 


MISCELLANEA. 


Railway  Accidents. — Nearly  all  the  accidents 
that  have  occurred  upon  the  railroads  (says  the 
author  of  the  Music  of  Nature),  have  arisen 
from  inattention  and  carelessness,  or  the  heed¬ 
less  conduct  of  the  drivers.  In  the  hands  of  sci¬ 
entific  men,  these  terrific  machines  are  to  be 
controlled  by  the  strength  of  a  child,  and  none 
but  scientific  persons  should  be  suffered  to  guide 
them.  The  present  foggy  weather,  however,  has 
presented  a  formidable  difficulty.  The  lights 
cannot  be  seen  at  a  distance  sufficiently  remote  to 
prevent  one  train  running  into  another,  and  a 
dreadful  collision  is  the  consequence.  Could  not 
a  musical  tube  be  affixed,  to  give  out  a  loud 
concordant  sound,  like  the  notes  middle  C,  E, 
and  G,  upon  an  organ,  which,  I  conceive,  would 
be  heard  at  the  distance  of  three  or  four  miles  : 
and  might  not  a  gong  be  affixed  to  the  train, 
which,  with  a  simple  contrivance,  could  be  played 
upon,  if  necessary,  through  the  whole  of  the 
course?  With  this  music,  and  a  good  pair  of 
ears  in  the  last  carriage — surely  these  dreadful 
accidents  in  future  may  be  prevented. 

Study  of  Natural  History. — It  has  been  often 
asserted,  that  a  lover  of  natural  history  cannot 
be  a  bad  man.  I  therefore  earnestly  recommend 
all  those  who  have  leisure,  and  an  occasional 
vacant  hour  to  fill  up,  to  devote  a  little  of  their 
time  to  the  study  of  the  interesting  objects  by 
which  they  are  surrounded.  The  man  who  can 
find  pleasure  in  watching  the  wonderful  opera¬ 
tions  carried  on  in  a  bee-hive,  will  not  be  re¬ 
duced  to  have  recourse  to  the  gaming-table  for 
amusement ;  and  he  who  is  familiar  with  the 
haunts  of  the  eagle,  who  loves  the  morning  song 
of  the  lark,  who  delights  to  watch  the  return  of 
the  rooks  to  their  nests,  to  gather  the  dew-sprin¬ 


kled  heath,  or  to  nail  the  trailing  woodbine  on 
the  porch,  will  find  he  has  pleasures  within  his 
reach,  which  the  votaries  of  dissipation  and  folly 
never  hope  to  taste. — The  Naturalist. 

Age  of  the  Globe. — In  a  conversation  with  Dr. 
Lardner,  t  ating  how  much  we  were  indebted  to 
the  discoveries  in  geology,  demonstrating  the  an¬ 
tiquity  of  the  earth ;  he  replied,  “  that  we  need 
not  resort  to  geology  to  prove  the  fact.  For,  as 
it  regards  the  creation  of  the  heavenly  bodies,  it 
could  beproved  that  the  fixed  stars  were  at  such 
an  immense  distance,  that  notwithstanding  light 
moves  at  the  rate  of  190,000  miles  per  second,  it 
would  take  300,000  years  for  a  ray  of  it  to  travel 
through  that  space  ere  it  reached  the  earth ;  so 
that  the  stars  we  now  see  must  have  been  created 
more  than  300,000  years  ago."  * — Gardiner. 

Creation. — The  lower  we  go  in  the  scale  of 
creation,  the  more  surprising  is  the  reproductive 
faculty.  How  liable  is  the  earthworm  to  b&  in¬ 
jured  by  the  unconscious  gardener  ;  but  the  in¬ 
jury,  so  far  from  diminishing  animal  life,  in¬ 
creases  it ;  for  each  portion  into  which  the  animal 
is  divided  by  the  spade,  becomes  a  separate  crea¬ 
ture,  having  a  separate  system  of  parts  speedily 
regenerated.  The  head  of  the  common  snail, 
with  its  fountains,  has  been  satisfactorily  ex¬ 
plained  to  be  renewed  in  the  course  of  six 
months ;  and  in  an  animal  of  a  more  complicated 
structure,  the  water-newt,  a  complete  eye  was  re- 


*  This  statement  does  not  contradict  the  Mo- 
saical  account  of  the  creation ;  the  periods  called 
days,  previous  to  the  creation  of  man,  were  not 
limited  to  twenty-four  hours,  but  indeterminate 
periods  of  time,  as  every  Hebrew  scholar  knows. 
— Ed. 
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formed  in  the  course  of  ten  months,  with  all  its  j 
various  parts.  The  star-fish  ami  anemone  may 
have  their  ten  taenia*  removed,  and  they  are 
speedily  replaced ;  nnd  if  these  animals  are  di¬ 
vided,  two  or  more  distinct  creatures  are  the  con¬ 
sequence.  But  the  fresh-water  polype  affords 
the  most  extraordinary  example  of  any  known  of 
this  wonderful  power;  for,  in  whatever  wav  it 
may  be  cut  or  divided,  each  part  becomes,  in  a 
few  days,  a  separate  .animal,  capable  of  all  the 
functions  of  its  parent. — Conversations  on  Aninuil 
Economy. 

A  Lacquer  for  Tin  or  Brass. — Infuse  one 
ounce  of  turmeric  root,  and  two  drachms  of  gum 
tragacanth,  in  a  pint  of  spirit  of  wine,  and  keep 
it  in  a  warm  place  for  some  days,  frequently 
shaking  it.  Use  this  mixture  to  strengthen  the 
colour  of  seed-lac  varnish ;  the  colourj  may  be 
made  weaker  or  stronger,  by  using  more  or  less 
gum  achorid:  or  yellow  Botany  Bay  gum  makes 
a  good  lacquer  for  tin  or  brass,  by  dissolving  it 
in  spirits  of  wine  without  heat. 

Preparation  of  Aurum  Masivum ,  or  Mosaic 
Hold  used  in  Bronzing. — Take  eight  ounces  of 
tin  and  eight  ounces  of  mercury  ;  heat  a  copper 
mortar,  and  pour  the  mercury  into  it;  ufter 
which  add  the  tin  in  a  state  of  fusion,  and  tritu¬ 
rate  the  mixture  till  cold  ;  six  ounces  of  stdphur 
and  four  ounces  of  muriate  of  ammonia  (sal  am¬ 
moniac)  are  then  mixed,  and  the  whole  put  into 
a  matrass,  and  strongly  and  suddenly  heated ; 
the  mixture  will  take  fire,  and  a  sublimate  will 
be  formed  in  the  neck  of  the  vessel,  which  con¬ 
sists  of  the  most  beautiful  aurum  musivum  that 
cun  be  prepared.  Eight  ounces  of  tin  dissolved 
in  muriatic  acid  (spirits  of  salt),  precipitated  by 
carbonate  of  soda,  and  mixed  w  ith  four  ounces  of 
sulphur,  will  produce  a  line  aurum  musivum. 

INSTITUTIONS. 

I.ECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Fe¬ 
bruary  3,  Robert  Addams,  Esq.,  on  Optics. 
Friday,  February  5,  W.  Fease,  Esq.,  on  Prac¬ 
tical  Geometry.  At  half-past  eight  precisely. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rother¬ 
hithe. — Thursday,  February  4,  Mr.  George 
Bennett,  on  the  Structure  of  the  Earth.  At 
half-post  eight  precisely. 

Eastern  Literary  and  Scientific  Institution,  Kfi, 
Hackney  Road. — Tuesday,  February  2,  Wil¬ 
liam  Jones,  Esq.,  M.R.C.S.,  on  the  Physio¬ 
logy  of  Voice  and  Speech.  At  eight  o'clock. 

Mr.  Willy's  Bestaloszian  Academy ,  Worship 
Square. — Tuesday,  February  2,  Mr.  Bran¬ 
ford  on  the  Scenery  of  the  Heavens.  At  a 
quarter  post  seven. 


TO  CORRESPONDENTS. 

An  Old  Subscriber  writes  as  follows ;  and  we 
give  his  question  at  length,  in  order  that  the 
explanation  may  be  generally  intelligible.  It 
may  appear  to  those  who  understand  algebra, 


that  so  simjde  a  question  ought  not  to  be  enter¬ 
tained;  but  a  clear  and  minute  explanation  of 
such  elevu  ntary  matters,  not  only  assists  the 
learner,  but  often  induce*  those  to  undertake  a 
study,  who  had  previously  U-en  deterred  by  its 
supposed  abstruseness 

“  In  a  work  on  algebra,  from  which  I  am 
attempting  to  learn  that  science,  I  find  the  fol¬ 
lowing  examples : — 

2  -f-  8x  =  s/(\  ■+•  5  .r)  being  squared, 
Gives  4  -}-  4  3  x  -}-  3  x  =  4  -f-  5  x,  S^c. 

Now  I  cannot  perceive  how  the  second  line  is 
produced;  by  what  process  is 
Sx  produced /*  Again,  in  another  example — 

(a  +  I)4‘\/(a  —  x)  —  y/a  x»  by  squaring, 
Gives  2  a  -}-  2  »J  (a* — r*)  =  a/. 

IIow  the  last  line  is  produced  by  squaring 
any  part  of  the  foimer,  I  cannot  see;  of  course 
I  mean  the  left  side  of  the  equation,  the  other 
side  is  sufficiently  plain." 

A  compountl  quantity  is  not  squared  ly 
squaring  the  different  terms  of  which  it  is  com¬ 
posed  ;  the  whole  collect  re  number  must  lm 
multiplied  by  itself;  or,  which  is  equivalent  to 
it,  each  separate  member  or  term  must  be  multi¬ 
plied  by  every  other  term  ;  thus : — 

2  4"  s/  s  ■r 

2  3  x  -|-  3  x 

-1  +  2^/3x 

4  -j~  4  3.r  -f-  3x 

To  render  the  operation  still  clean r,  take 
numlfers  instead  of  letters;  3  -j- d\  J,  for  exam¬ 
ple,  which  is  clearly  49  (7  times  7).  Squaring 
the  two  terms.  Will  give  9  -j-  10  —  25  ;  but  by 
following  the  algebraical  process .  we  obtain  the 
true  result: — 

»  4-  1 

1+L 

12  -f  1(1 
9-J-12 

21  +  28  =  49. 

In  all  such  cases  of  trivial  difficulty,  it  is  a 
great  assistance  to  the  learner  to  substitute 
numbers  for  letters;  by  this  nu’ans  he  will  ye- 
nerally  discover  the  true  nature  of  the  opera¬ 
tion. 


•  By  squaring  2  -f-  3  x,  /  make  it  4  -f- 

*v/9rl,  by  the  rule  for  X  surds. 


London:  Printed  at  •*  The  Citi  Pres*, "  1,  Long 
Lane,  Aldersgate,  by  IJoudkex  &  Scry  vigour 
(to  whom  all  communication*  for  the  Editor 
must  be  addressed,  postage  paid) ;  published 
every  Saturday,  by  G.  Berger,  Holywell  Street, 
Strand;  and  may  be  had  o (  all  Booksellers 
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THE  PENNY  MECHANIC  AND  CHEMIST. 


ON  THE  CONGELATION  OF 
MERCERY. 

(See  Engraving,  frout  page.) 

Mr.  Joseph  Adam  Braun,  Professor  of 
the  Imperial  Academy  of  Sciences  of  St. 
Petersburg}),  discovered  in  December, 
175'.),  that  mercury  might  be  rendered 
solid  by  means  of  artificial  cold  ;  and, 
since  that  time,  it  has  been  congealed  in 
severe  winters  by  the  cold  of  the  atmo¬ 
sphere  in  the  northern  countries  of  both 
the  Old  and  New  Continent. 

This  congelation  of  mercury  by  the  na¬ 
tural  cold,  renders  the  knowledge  of  its 
freezing  point  a  matter  of  great  import¬ 
ance  to  the  natural  history  of  the  earth 
as  well  as  of  man;  as,  by  determining 
the  degree  of  cold  necessary  to  effect  this 
phenomenon,  we  shall  be  able  to  form  an 
estimate  of  the  real  degree  of  cold  obtain¬ 
ing  in  the  countries  near  the  poles,  and, 
consequently,  of  the  power  inherent  in 
living/  animals  to  resist  it.  Until  171)1, 
our  ideas  on  that  subject  were  confused 
and  erroneous.  The  experiments  and 
observations  of  the  most  able  naturalists 
in  different  parts  of  Europe  and  America, 
were  only  of  partial  use  to  natural  his¬ 
tory  and  physics,  by  giving  a  place  to 
mercury  among  the  malleable  metals,  and 
by  demonstrating  that  there  is  nothing 
essentially  fluid  in  its  nature,  but  that  it 
is  a  metal  which  melts  with  a  less  degree 
of  heat  than  the  others. 

But  still  the  philosopher  was  not  in- 
forufcd  what  reliance  he  could  place  on 
the  mercurial  thermometer,  toward  deter¬ 
mining  the  cold  of  climates;  as  the  motion 
of  the  quicksilver  appeared  by  those  very 
experiments  extremely  irregular  in  the 
lower  parts  of  the  scale — falling  many  de¬ 
grees  in  an  instant,  and,  after  it  had  de¬ 
scended  below  a  certain  |  oint,  sinking 
suddenly  into  the  bulb,  and  thereby  indi¬ 
cating  (if  any  conclusion  could  be  drawn 
from  its  descent)  that  the  animals  of  the 
noithern  countries  could  resist  the  action 
of  cold  some  hundred  degrees  below  the 
freezing  point  of  water.  Ibis  supposi¬ 
tion  staggered  the  faith  of  many  philoso¬ 
phers,  and  made  them  anxious  that  the 
matter  should  be  more  fully  investigated. 
Accordingly,  the  Royal  Society  of  London 
desired  its  membeis  residing  in  cold  coun¬ 
tries,  to  turn  their  attention  toward  deter¬ 
mining  the  j>oint  of  congelation  of  mer¬ 
cury,  in  order  to  form  a  more  just  notion 
of  the  real  contraction  of  that  metal.  But 
it  was  not  till  17!)2,  that  light  was  thrown 
upon  the  subject,  by  a  course  of  experi¬ 
ments  made  at  the  desire  of  the  Royal  .So¬ 
ciety,  by  Mr.  Hutchings, Governor  of  Hud¬ 


son’s  Bay,  who  received  excellent  instruc¬ 
tions  from  Mr.  Cavendish,  and  Dr.  Black, 
Professor  of  Chemistry  in  the  University 
of  Edinburgh.  These  directions,  and  an 
apparatus  made  in  London  for  the  pur¬ 
pose,  enabled  the  governor  to  perceive 
that  the  sudden  and  considerable  descent 
which  takes  place  in  the  lower  parts  of  the 
thermometer,  when  exposed  to  great  cold, 
happens  from  the  contraction  of  the  metal 
in  its  frozen  state,  and  does  not  affect  the 
regularity  and  justness  of  its  contraction, 
while  it  remains  fluid.  This  great  point 
was  principally  ascertained  by  means  of  a 
spirit  thermometer,  which  was  found  not 
to  freeze  so  soon  as  the  mercury ;  and 
thereby  indicated  the  degree  of  cold  pro¬ 
duced  by  his  frigorific  mixture,  when  the 
mercurial  thermometer  ceased  to  mea¬ 
sure  it,  on  account  of  its  contraction  on 
becoming  solid. 

In  order  to  prove  that  the  descent  of 
the  mercury  in  the  thermometer  was  de¬ 
rived  from  ibis  new-discovered  principle 
— namely,  the  contraction  in  free  zing,  and 
to  try  whether  pure  mercury  required  a 
greater  degree  of  cold  to  freeze  it  than 
adulterated  mercury,  Dr.  Guthrie  made 
several  experiments.  The  apparatus  which 
he  employed  in  these  experiments,  was 
suggested  to  him  by  his  learned  friend 
Dr.  Black.  It  is  represented  in  the  en¬ 
graving  (front  page),  and  differs  from  that 
employed  by  Mr.  Hutchings,  in  being  more 
simple,  and,  consequently,  the  mercury 
easier  to  be  examined  during  the  process 
of  congelation.  It  consists  of  a  half-pint 
water-glass,  c,  wrapped  round  with  coarse 
flannel,  and  filled  with  fuming  spirit  of 
nitre  and  snow,  to  produce  artificial  cold  ; 
a  glass  tube,  b,  of  about  half  an-inch  di¬ 
ameter,  containing  a  little  mercury  to  be 
frozen,  and  in  this  tube  is  inserted  a  ther¬ 
mometer,  a,  so  that  its  bulb  is  buried  in 
the  mercury,  but  no  part  of  the  stein.  '1  lie 
tube  and  thermometer,  thus  arranged,  are 
placed  in  the  before-mentioned  water- 
glass,  containing  the  freezing  mixture. 

From  the  whole  of  these  experiments, 
Dr.  Guthrie  concluded,  that  the  freezing 
point  of  mercury  is  at  32°  below  0°  on 
Reaumur’s  thermometer,  or  10u  of  Fah¬ 
renheit. 

That  there  appears  no  difference  in  the 
point  of  congelation  of  purified  and  com¬ 
mon  mercury,  except  one  preparation  of 
antimony,  which  appears  to  congeal  with 
a  less  degree  of  cold  than  all  the  others 
before  mentioned. 

That,  in  tome  circumstance*,  mercury 
may  be  cooled  below  its  freezing  point, 
without  losing  its  fluidity,  even  as  far  as 
5i°;  while  the  portion  in  which  the  bulb  of 
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of  the  thermometer  is  placed,  becomes 
solid. 

That  there  appears  nothing  in  these  ex¬ 
periments  to  affect  the  credit  of  the  mer¬ 
curial  thermometer,  as  an  accurate  instru¬ 
ment  for  measuring  the  degrees  of  heat, 
from  the  point  of  boiling  water  down  to 
that  of  the  congelation  of  mercury;  but 
that  no  conclusions  can  be  drawn  from  its 
motions  below  this  point,  as  they  depend 
on  the  contraction  of  the  metal  in  a  solid 
state,  which  ought  to  be  carefully  distin¬ 
guished  from  what  takes  place  while  it 
preserves  its  fluidity :  that,  therefore,  the 
ideas  we  have  formed  of  the  cold  obtaining 
in  the  inhabited  countries  near  the  oole, 
and  the  astonishing  power  of  animals  to 
resist  it,  must  be  erroneous  ;*  as  they  have 
been  taken  from  the  extraordinary  de¬ 
scent  of  the  mercury  in  the  thermometer, 
which  we  now  know  is  derived  from  the 
contraction  of  the  mercury  when  frozen, 
and  not  from  such  an  extraordinary  de¬ 
gree  of  cold  as,  if  it  had  taken  place, 
must  have  destroyed  the  whole  system  of 
organized  bodies. 

That  we  cannot,  according  to  our  pre¬ 
sent  knowledge  of  the  subject  assert,  that 
there  exists  a  much  greater  degree  of  cold 
than  the  point  of  the  congelation  of  mer¬ 
cury  ;  no  other  instrument  having  been 
employed  to  ascertain  it  than  the  mercu¬ 
rial  thermometer,  which  is  now  proved  of 

no  authoritv  below'  32°  of  Reaumur. 

* 

But,  it  appears,  that  a  thermometer, 
filled  with  highly-rectified  spirits  of  wine, 
preserves  its  fluidity  in  a  cold  of  35°  of 
Reaumur,  or  4J°  of  Fahrenheit,  and,  pro¬ 
bably,  in  a  greater ;  so  that  it  may  be  em¬ 
ployed  in  northern  climates  with  more  ad¬ 
vantage  than  one  filled  w'ith  mercury. 
The  surprising  coincidence  in  the  freezing 
of  mercury  congealed  in  Siberia  by  natu¬ 
ral  cold,  with  that  effected  by  means  of 
artificial  cold,  merits  attention,  as  they 
both  fix  the  freezing  point  of  mercury  at 
32°  of  Reaumur ;  particularly  Professor 
Laxman,  in  a  late  paper  to  the  Imperial 
Academy,  declares  that  he  found  common 
mercury  constantly  become  solid  at  210°  of 
De  Lisle  (32°  of  Reaumur),  and  that  in 
the  year  1782,  it  continued  solid  for  two 


*  Dr.  Blagden  ingeniously  infers,  from  a  com¬ 
parison  of  natural  cold,  during  a  series  of  yeai-s 
at  Albany  Foit,  measured  by  a  spirit  thermome¬ 
ter,  and  of  artificial  cold  produced  by  freezing 
mixtures,  that  the  extreme  of  artificial  cold  pro¬ 
duced  by  snow  and  nitrous  acid,  corresponds 
pretty  exactly  with  the  extreme  of  natural  cold  in 
the  most  rigorous  climates  which  can  well  be 
inhabited  ;  and  does  not  exceed  46°  of  a  standard 
mercurial  thermometer  of  Fahrenheit.  —  Phil. 
Trans,  vol.  37,  p.  387. 


months  together ;  and  Dr.  Pallas,  in  the 
third  volume  of  his  travels,  mentions  the 
same  phenomenon  taking  place  about  the 
same  part  of  the  scale. 

From  a  careful  review  of  Mr.  Hutch¬ 
ings’  experiments,  and  a  comparison  of 
the  thermometers  which  he  employed  on 
the  occasion,  Mr.  Cavendish  *  concludes, 
that  the  true  point  at  which  quicksilver 
froze  on  Mr.  Hutchings’  thermometers, 
was  40°;  and  a  thermometer  adjusted  in 
the  manner  recommended  by  the  Commit¬ 
tee  of  the  Royal  Society,  freezes  at  38§°, 
or,  in  whole  numbers,  39°  below  freezing 
point,  or  31§  of  Reaumur,  which  answers 
by  the  conclusion  drawn  by  Dr.  Guthrie 
from  his  experiments,  estimating  the  point 
of  mercurial  congelation  at  32°  of  Reau¬ 
mur,  or  40°  below  0°  of  Fahrenheit. 

Professor  Braun  estimated,  that  the  de¬ 
gree  of  natural  cold  ought  not  to  be  less 
than  190o  of  De  Lisle,  or  17°  below  Oo  of 
Fahrenheit ;  and  that  opinion  was  gene¬ 
rally  adopted  by  the  naturalists  of  Rus- 
sia  ;  as,  when  the  mercury  in  the  ther¬ 
mometer  stood  above  that  point,  they 
conceived  it  needless  to  attempt  the  expe¬ 
riment.  Dr.  Guthrie,  however,  in  the 
course  of  his  experiments,  sufficiently 
proves,  that  the  congelation  of  mercury 
succeeded  in  a  cold,  could  not  exceed  0  of 
Fahrenheit;  and  subsequent  experiments* 
made  at  Oxford  by  Mr.  Walker,  show  that 
a  very  small  degree  of  natural  cold  is  suf¬ 
ficient  to  obtain  for  the  frigorific  mixture 
the  degree  of  cold  sufficient  to  congeal 
quicksilver. 

Mr.  Walker  congealed  quicksilver  by 
means  of  a  mixture  of  equal  parts  of  vi¬ 
triolic  acid  and  strong  fuming  nitrous  acid 
with  snow,  the  temperature  of  the  atmo¬ 
sphere  being  only  at  30°,  or  two  degrees 
below  freezing  point.  The  same  inge¬ 
nious  gentleman  has  also  shown,  that  it 
may  be  even  frozen  in  summer,  in  the 
hottest  climates,  by  a  particular  combina¬ 
tion  of  the  frigorific  mixtures  without  the 
use  of  ice.-f 

R.  W.  Beckley. 

SUPPLY  OF  WATER  TO  LONDON. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — As  a  plan  of  supplying  a  consider¬ 
able  part  of  this  thirsty  metropolis  with 
purer  water  than  that  procured  from  the 

*  Phil.  Trans.,  vol.  73,  part  2,  p.  321. 

+  Walker’s  Experiments  on  the  Production  of 
Artificial  Cold. — Phil.  Trans.,  vol.  77,  p.  395. 
Also,  Walker’s  Experiments  on  the  Congelation 
of  Quicksilver  in  England. — Phil.  Trans.,  1789, 
vol.  79,  part  2,  p.  199. 
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water-work  companies,  is  exciting,  at  the 
present  time,  a  considerable  share  of  pub¬ 
lic  attention,  I  feel  persuaded  that  the  en¬ 
closed  communication  will  be  acceptable. 

1  remain  yours,  &c., 

W.  E.  II. 

HISTORICAL  VIEW  OF  THE  SUPPLY  OF 
WATER  TO  LONDON. 

Water  lias  been  with  truth  denominated 
the  blood  of  cities.  The  inhabitants  of 
London  were  originally  supplied  with  it 
by  means  of  water-bearers,  who  fetched  it 
from  the  Thames  and  various  other  open 
streams — such  as  the  rivers  of  the  Wells, 
Walbrook,  and  Langhorn,  which  were 
carried  in  their  natural  course  towards 
the  hollow  in  which  the  City  stands.  Wa¬ 
ter  was  afterwards  brought  to  London 
from  six  fountains  or  wells  in  Tybourne, 
by  a  leaden  pipe  of  a  six-inch  bore.  This 
was  done  by  virtue  of  a  grant  from  (fil¬ 
bert  de  Sandford  to  the  mayor  and  com¬ 
monalty  of  the  City.  These  pipes  emptied 
themselves  into  conduits  or  cisterns  of 
lead,  castellated  with  stone.  The  first 
and  greatest  of  these  conduits  was  erected 
in  Westcheap  in  1283.  Afterwards,  in . 
proportion  to  the  necessities  of  the  citi¬ 
zens  and  the  increase  of  water-pipes  from 
other  wells  and  the  Thames,  the  number 
of  conduits  amounted  to  nineteen.  The 
supply  of  water  being  found  insufficient 
in  1443,  pipes  were  laid  from  Paddington. 
One  Peter  Morrys,  a  German  engineer,  in 
the  reign  of  Elizabeth,  a  d  1 582.  contract¬ 
ed  with  the  corporation  to  raise  water  by 
an  engine,  to  be  erected  in  an  arch  of  Lon¬ 
don  Bridge,  and  to  send  it  through  pipes 
into  the  City.  “  The  water  was  carried 
over  the  steeple  of  St.  Magnus,  and  thence 
into  the  houses  in  Thames  Street,  New 
Fish  Street,  and  Gracechurch  Street,  up 
to  Cornhill,  by  the  north  corner  of  Lead- 
enhall,  then  the  highest  ground  in  the 
City.  Here  the  water  from  the  principal 
pipe  rose  into  a  standard,  rushed  out 
through  four  spouts,  one  running  each 
way  oh  every  side.  The  chief  conduits 
were  at  Leadenhall,  Cripplegate,  Paul's 
Gate,  Old  Fish  Street  Cripplegate,  Old- 
bourne,  Fleet  Bridge,  and  Aldgate.”  Four 
arches  of  the  bridge  were  successively  as¬ 
signed  to  Morrys  and  his  descendants  for 
the  purpose;  and  the  London  Bridge 
Water- works  were  in  existence  and  opera¬ 
tion  till  within  these  few  years,  having 
been  only  removed  when  the  bridge  was 
taken  down. 

Next  after  Peter  Morrys,  came  Mr. 
Hugh  Myddleton,  of  the  Goldsmiths’ 
Company,  who  had  amassed  a  large  for¬ 
tune,  principally  by  some  Welsh  copper, 


and,  perhaps,  silver  mines  which  he  had 
taken  a  lease  of  and  worked.*  His  scheme 
was  the  cutting  of  the  canal  termed  the 
New  Liver.  This  great  work  was  begun 
on  the  20th  February,  18  . 8,  and  in  five 
years  it  was  fully  accomplished,  having 
employed  000  men  upon  it.  This  scheme, 
although  the  greatest  undertaking  ever 
attempted  by  an  individual,  and  the  source 
of  accumulating  immense  wealth,  proved 
the  ruin  of  the  great  man  whose  mind 
conceived  the  design,  and  whose  personal 
exertion  achieved  the  execution  of  it. 

The  New  Liver  derives  its  principal 
supplies  from  a  natural  Artesian  spring  at 
Chadwell,  between  Hertford  and  Ware, 
about  twenty-one  miles  from  London, 
and  also  from  an  arm  of  the  river  Lea — 
the  source  of  which  is  near  the  Chadwell 
spring — in  the  proportion  of  about  two- 
thirds  of  the  former  and  one-third  of  the 
latter.  These  united  waters  are  con¬ 
ducted  by  an  artificial  channel,  thirty-nine 
miles  in  length,  to  four  reservoirs,  called 
the  Newr  Liver  Head,  at  Clerk enwell. 
I  he  New  River  Company  was  incorporat¬ 
ed  under  James  I.  in  1 G 1 14. 

The  next  attempt  to  supply  water  was 
by  the  Chelsea  Water-work  Company,  in 
the  year  1724  ;  and  these  tw  o,  with  some 
aid  from  the  machinery  at  London  Bridge, 
continued  to  supply  the  north  side  of  the 
Thames  till  1810,  w’hen  three  new  compa¬ 
nies  were  established.  At  the  present 
time  there  are  eight  water-companies  sup¬ 
plying  London  with  water. 

The  daily  consumption  of  water  is 
stated  to  amount  to  20,820,555  imperial 
gallons.  Of  this  quantity,  the  north¬ 
western  district  receives  0,000,727  gal¬ 
lons,  the  north-eastern  7,694,828  gallons, 
and  the  district  on  the  south  side  of  the 
Thames,  4,134,000  gallons.  The  inhabit¬ 
ants  of  the  northern  suburb  are  partly 
supplied  by  a  ninth  company  from  ponds 
at  Hampstead  and  Highgate. 

{To  be  continued.) 


CHINESE  CLASPS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Thinking,  in  my  humble  opinion,  that  it 
may  please  some  of  your  numerous  read¬ 
ers,  1  here  send  you  a  description  of  a 
curious  Chinese  clasp,  which  1  found  at¬ 
tached  to  a  box  which  came  from  that  part 
of  the  w’orld.  Simplicity  might  recom- 


•  lie  is  said  to  have  cleared  2000/.  a  month 
for  several  years  together,  from  these  mines. 
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mend  its  adoption,  and  an  easy  applica¬ 
tion  to  plain  or  ornamental  purposes. 

Yours  obediently, 

H.  B. 


Description  of  Engravings. 

Fig.  1,  a  representation  of  the  clasp 
when  open;  a,  the  upper  or  lia  side;  b, 
the  under  side  ;  c  c ,  counter-sunk  pins 


Fig.  2. 


fastened  into  the  box  and  its  lia,  on  which 
the  parts  a  and  b  revolve  ;  d  d,  projecting 
pins  fastened  on  these  parts,  to  enable 


them  to  be  turned  easily  round,  till  they 
fall  in  their  proper  and  fixed  position 
when  the  box  is  to  be  shut.  Fig.  2  is  a 
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representation  of  the  clasp  when  shut ;  the 
altered  position  of  the  two  parts  where 
they  are  made  to  unite,  will  he  easily  re¬ 
cognised.  The  clasp  is  curiously  deco¬ 
rated  after  the  manner  of  the  Chinese. 


POPULAR  VIEWS  AND  ECONOMI¬ 
CAL  APPLICATIONS  OF  GEOLO¬ 
GICAL  SCIENCE. 

No.  III. 

MINING. 

Coal. — Two  things  have  been  established 
by  geological  research,  in  opposition  to 
the  contracted  experience  of  colliers  : — 
First,  it  is  perfectly  ascertained,  that  coal 
is  limited  in  Europe  and  America,  almost 
exclusively,  to  one  portion  of  the  series  of 
strata  ;  secondly,  it  is  demonstrated,  that 
coal  occurs  in  abundance,  and  of  excellent 
quality,  beneath  large  tracts  of  country, 
where  few  or  no  indications  of  its  exist¬ 
ence  appear  at  the  surface.  In  the  prac¬ 
tical  working  of  c<>al  which  has  been  dis¬ 
covered,  geological  princi  ples  may  often 
be  useful  in  determining  its  probable  ex¬ 
tent;  but  their  main  value  is  in  the  dis¬ 
covery  of  coal  in  new  situations,  and  the 
arresting  of  costly  and  fruitless  trials  for 
coal,  where  it  cannot  be  found.  In  coun¬ 
tries  where  coal  has  long  been  worked, 
almost  every  district  is  explored,  at  least 
nearly  to  its  boundaries.  This  is  at  pre¬ 
sent  the  case  with  England — indeed  ge¬ 
nerally  in  Europe  ;  and,  consequently,  it 
may  he  thought  that  the  time  has  gone  by 
for  the  geologist  to  be  of  service.  But 
facts  prove  otherwise.  Only  sixteen  years 
ago,  a  valuable  estate  in  Durham  was  pro¬ 
nounced  by  the  practical  men  of  the  great 
northern  coal  fields,  to  be  devoid  of  coal, 
“  because  it  was  situated  on  the  magnesian 
limestone  and  might  have  been  sold  un¬ 
der  this  opinion,  but  that  Dr.  William 
Smith,  of  Churchill,  in  Oxfordshire,  a 
geologist  of  celebrity,  showed  the  falsity  of 
the  reasoning,  reported  favourably  of  the 
probability  of  finding  good  coal  in  abund¬ 
ance  beneath  the  property,  and  advised 
the  proprietor  to  work  it.  The  estate  is 
now  called  the  South  Hetton  colliery,  and 
is  the  centre  of  a  rich  and  well-explored 
mining  tract,  all  situated  beneath  the 
magnesian  limestone  ;  and  this  rpsult  was 
the  fruit  of  scientific  geology.  This  in¬ 
stance  is  one  of  a  large  class. 

Although  all  the  strata  of  Radnorshire, 
Wales,  are  inferior  to  (i.  e.  lie  under)  the 
carboniferous  rocks  ;•  yet  many  attempts 

*  The  principal  portion  of  the  county  is  com¬ 
posed  of  the  strata  forming  the  Silurian  system  ; 


have  been  made  in  searc  h  of  coal,  which 
the  majority  of  the  inhabitants  still  be¬ 
lieve  to  exist  under  the  surface.  The 
principal  cause  of  this  delusion  has  been 
the  dark,  lead-coloured  appearance  of  a 
shale,* *  which  exists  in  the  neighbour¬ 
hood  of  certain  trappean  rocks;  and,  ac¬ 
cordingly,  where  the  trap  rocks  protrude, 
levels  have  been  driven  and  shafts  sunk, 
while  a  slight  acquaintance  with  the  prin¬ 
ciples  of  geological  science  would  show 
such  attempts  to  he  utterly  hopeless. 

Ignorance  of  the  same  kind  has  been 
displayed  at  Bruton,  in  Somersetshire ; 
at  llagley  Wood,  near  Oxford;  at  North, 
ampton;  at  Kirkham,  and  many  other 
localities  in  the  north  of  England. 

Messrs.  Conyheare,  J.  Phillips,  and 
others,  who  possess  an  intimate  know  ledge 
of  that  part  of  the  country,  are  of  opinion 
that,  under  the  red  rocks  of  the  midland 
counties,  great  tracts  of  coal  remain  for 
the  public  advantage  and  the  triumph  of 
geology. 

ASSAM  TEA. 

We  have  been  favoured  with  th  1  follow¬ 
ing  interesting  note,  just  issued  by  the  India 
Board,  with  the  new  samples  of  Assam 
tea,  and  (at  the  time  of  our  going  to  press) 
not  yet  communicated  to  any  other  publi¬ 
cation  ;  it  is  highly  satisfactory,  and  wi,l 
he  read  with  deep  interest,  especially  at 
the  present  time,  when  the  interruption 
of  our  traffic  with  China  threatens  great 
inconvenience  and  injury  to  the  tea  trade; 
and  that,  too,  at  a  time  when  total-absti¬ 
nence  societies  are  daily  becoming  more 
numerous,  which  must  considerably  in- 
crease  the  consumption  of  non-intoxicat¬ 
ing  drinks. 

We  have  only  farther  to  remark,  that 
we  must  disagree  with  Mr.  Andrews  Hunt, 
when  he  asserts,  that  it  is  fully  proved  that 
the  various  descriptions  of  tea  grown  in 
China  are  derived  from  the  same  shrub, 
and  only  changed  in  their  nature  by  the 
different  modes  adopted  in  the  manufac¬ 
ture  ;  for  this  assertion  is  not  only  at  va¬ 
riance  with  the  accounts  of  all  naturalists, 
but  with  the  ‘‘Calcutta  Report”  itself, 
which  anticipates  great  advantages  from 
“  improved  varieties,  being  raised  from 
seeds,”  <5ce. 

“  NOTE. 

The  accompanying  specimens  of  Assam 
tea,  imported  from  Calcutta  in  November 

hut  on  the  north  and  north-west  sides,  the  upper 
beds  of  the  older  rocks,  comprising  the  Cambrian 
system,  make  their  njqw'arnnce. 

•  Representing,  perhaps,  the  Wcnlock  shale. 
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last,  by  the  Court  of  Directors  of  the  East 
India  Company,  consist  of  Pekoe  and  un¬ 
coloured*  gunpowder  tea,  manufactured  in 
the  Government  Experimental  Cardens, 
in  Upper  Assam,  from  the  crop  of  1839. 
The  Tea  Committee,  consisting  of  mem¬ 
bers  of  the  Agricultural  and  Horticultu¬ 
ral  Society  at  Calcutta,  considered  the 
result  of  this  year’s  manufacture  to  be 
highly  satisfactory. 

The  Pekoe  and  other  black  teas,  which 
have  been  received  from  India,  have  been 
brought  to  their  present  state  of  excellence 
in  little  more  than  three  years  ;  and  the 
green  or  gunpowder  tea  in  about  two 
years,  after  it  was  ascertained  that  the 
tea  plant  existed  in  Assam.  The  present 
specimens  have  been  prepared  from 
shrubs  which  have  only  undergone  the 
processes  of  pruning  and  weeding  ;  but 
when  time  shall  have  allowed  of  improved 
varieties  being  raised  from  seeds  and  care¬ 
ful  cultivation,  it  is  to  be  hoped  that  the 
wild  and  depopulated  region  of  Upper 
Assam  will  afford  an  extensive  and  valu¬ 
able  field  for  the  industry  of  the  natives 
of  India,  and  for  the  enterprise  of  British 
capitalists. 

Mr.  Andrews  Hunt,  of  St.  Catherine’s 
Dock,  in  a  Report  dated  2Gth  December 
last,  makes  the  following  observations  on 
this  interesting  subject : — £  The  rapid  im¬ 
provement  which  has  been  effected  in  the 
quality  and  in  the  manufacture  of  the 
Assam  tea,  within  the  short  period  since 
the  first  design  was  entertained  of  bring¬ 
ing  the  tea  shrub  of  Assam  into  competi¬ 
tion  with  that  of  China,  is  highly  gratify¬ 
ing,  and  leads  to  the  conclusion  that,  un¬ 
der  proper  management,  the  produce  of 
Assam  will  equal  the  quality  of  the  tea 
(grown  in  China  ;  and  as,  as  is  now  fully 
proved,  the  various  descriptions  of  tea  are 
derived  from  the  same  shrub,  and  are  only 
changed  in  their  nature  by  the  different 
modes  adopted  in  the  manufacture,  I  see 
no  reason  why  Assam  should  not  be  the 
sole  mart  for  the  supply  to  this  country  of 
so  essential  an  article  of  consumption  as 
tea  is.’ 

India  Board,  Jan.  20,  1841.” 

!  METHOD  OF  REVERSING  LOCO¬ 
MOTIVE  ENGINES  AND  TEN¬ 
DERS,  &c. 

The  following  simple  and  very  excellent 
{method  of  reversing  engines,  &c.,  on  a 
railway,  is  from  a  correspondent  of  the 

*  The  Chinese  generally  heighten  the  colour 
of  their  green  teas,  by  dyeing  them.  The.  term 
uncoloun  d  has  reference  to  that  practice. 


Railway  Times;  the  only  inconvenience 
attending  this  plan,  is  the  greater  space 
required  for  the  operation  : — 

<c  I  have  occasionally  seen  a  good  deal 
of  time  wasted,  and  useless  labour  incur¬ 
red,  in  reversing  locomotive  engines  and 
tenders,  to  do  which,  by  the  ordinary  turn¬ 
table,  requires  that  they  should  be  first 
separated  from  each  other.  Now  there  is 
a  much  simpler,  and,  consequently,  easier 
way  of  doing  it,  by  means  of  which,  the 
engine  and  tender  can  remain  connected, 
and,  if  necessary,  half-a-dozen  waggons 
be  reversed  at  the  same  time  with  them, 
and  that,  too,  in  a  twentieth  part  of  the 
time  which  is  required  by  the  turn-table. 
The  plan,  which  I  have  never  seen  prac¬ 
tised  by  any  engineer  besides  myself,  will 
be  easily  understood  by  the  annexed  dia¬ 
gram. 


B 


Suppose  the  engine  to  come  on  at  a,  it 
will  proceed  to  b,  from  whence  it  will  be 
backed  to  c ;  it  will  then  be  again  re¬ 
versed,  and  go  forward  to  a,  where  it 
will  present  the  contrary  or  opposite  to 
that  with  which  it  first  entered.” 


UNIVERSAL  MENTAL-IMPROVE¬ 
MENT  SOCIETY. 

This  Society  is  established  for  the  purpose 
of  enabling  its  members  to  acquire  real  in¬ 
formation  on  all  subjects  connected  with 
Physics,  Morals,  and  Political  Economy, 
by  means  of  Lectures,  Essays,  Discussions, 
Classes,  &c. ;  and  likewise  for  the  forma¬ 
tion  of  a  Library  of  circulation,  and  refer¬ 
ence. 

This  Society  commenced  operations  on 
Tuesday,  January  19th,  1811,  when  Mr. 
Coleman  delivered  the  opening  address. 
Lectures  or  essays  will  be  delivered  week¬ 
ly,  either  by  one  of  the  members,  or  some 
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friend  who  will  offer  his  services  gratui¬ 
tously.  The  subscription  is  one  penny  per 
week,  and  sixpence  entrance.  To  persons 
wishing  to  attend  a  single  lecture,  the  ad¬ 
mittance  will  be  one  penny.  The  library 
consists  already  of  fifty  volumes,  and  is  on 
the  increase. 

The  place  of  meeting,  for  the  present, 
is  at  the  Crown  Temperance  Coffee-house, 
3f>,  Drury  Lane.  Any  person  wishing  to 
join,  or  otherwise  assist  in  the  furtherance 
of  the  object  the  Society  has  in  view,  will 
apply  to  the  secretary,  \V.  .1.  Cuthbert,  on 
any  night.  No  religious  subjects  are  al¬ 
lowed  to  be  introduced  in  any  of  the  pro¬ 
ceedings. 

MISCELLANEA. 

Important  Discovery  in  Photography. — M. 
Arago,  some  time  ago,  announced  to  the  French 
Academy  of  Sciences,  on  behalf  of  M.  Daguerre, 
an  improvement  invented  by  the  latter  in  the 
photogenic  process,  the  most  striking  and  im- 
portant  since  the  original  discovery  itself.  M. 
Daguerre  asserts  that,  by  his  new  method,  he 
can  produce  his  images  in  a  second  of  time — 
thus  bringing  moving  objects  and  portraits  with¬ 
in  the  domain  of  his  discovery ;  and  M.  Arago 
himself  vouched  to  the  Academy  for  the  correct¬ 
ness  of  this  announcement — the  terms  of  it,  he 
says,  being  rather  short  of  the  truth  than  beyond 
it.  A  complete  stagnation  of  a  branch  of  trade, 
which  has  grown  into  a  very  considerable  one 
in  Paris,  is  stated  to  be  the  consequence.  Not¬ 
withstanding  M.  Daguerre’s  assurance,  that  his 
new  system  demands  no  change  in  the  disposi¬ 
tion  of  the  apparatus,  the  instrument-makers  will 
not  venture  upon  the  manufacture  of  the  old  mo¬ 
del,  which  may,  they  apprehend,  be  rendered 
useless,  by  the  production  of  the  new  one — nei¬ 
ther  will  their  customers  buy  them.  Every  one 
is  waiting  for  M.  Daguerre — artists  and  savans 
alike  ;  and,  for  the  last  fortnight,  the  sale  of  pho¬ 
togenic  drawings  themselves  is  at  an  end — the 
purchasers  of  this  popular  species  of  merchan¬ 
dise  looking  forward,  like  others,  to  the  results 
of  the  amended  process.  Under  these  circum¬ 
stances,  the  parties  injured  are  clamorous  for  the 
realization  of  M.  Arago’s  announcement,  and  the 
publication  of  M.  Daguerre's  method.  They 
argue  that  he  is  not  in  the  position  of  a  private 
speculator,  who  may  produce  his  discovery  when 
he  pleases;  but  that,  having  been  paid  befote- 
hand  for  his  invention,  by  the  nationnl  provision 
made  for  him,  he  has  no  right  to  keep  his  im¬ 
provement  concealed  for  a  single  day.  Mean¬ 
time,  Mr.  Talbot  has  announced  to  M.  Biot,  that 
he  has  succeeded  in  producing  photogenic  images 
on  prepared  paper  in  eight  seconds,  in  the  came¬ 
ra  obscura. 

The  number  of  British  and  Dish  steam-ves¬ 
sels  at  the  close  of  1838,  amounted  to  700. 


INSTITUTIONS. 

I.ECTt'RES  DURING  THE  WEEK. 

L  melon  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Fe¬ 
bruary  10,  Robert  Addams,  Esq.,  on  Optics. 
Friday,  February  12,  A.  J.  Johncs,  Ksq.,  on 
Some  of  the  Practical  Details  of  Gas  Lighting. 
At  half-past  eight  precisely. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4.J,  Church  Street,  Rothcr- 
hithe. — Monday,  February  8,  Mr.  Bartho¬ 
lomew  Robson's  First  Lecture  on  English 
Poetry.  At  half-past  eight  precisely. 

Eastern  Literary  and  Scientific  Institution,  88, 
Hackney  Road. — Tuesday,  February  9,  Ma¬ 
dame  Panonno,  on  Vocal  Music.  At  c  ght 
o'clock. 

Mr.  JVilby's  Pestalozzian  Academy ,  Worship 
Square. — Tuesday,  February  9,  Mr.  R.  S. 
Jeffs,  on  Water.  At  a  quarter  past  seven. 

Mental-Improvement  Society,  35.  Drury  Lane. — 
Tuesday,  February  9,  W.  J.  Cuthbert,  on  the 
First  Principles  of  Chemistry. 


TO  CORRESPONDENTS. 

The  Index  to  Vol.  VI.  teas  published  on  Janu¬ 
ary  10/A,  and  may  be  had  by  order  of  any 
bookseller. 

W.  Bentley. — The  reason  of  water  assuming  a 
whitish  appearance  when  flowing  rapidly  over 
a  rough  surface,  is  this: — Water,  when  un¬ 
ruffled  on  its  surface,  disposes  of  the  light  it 
readies  in  two  ways  ;  one  portion  is  reflected  as 
from  a  mirror,  and  the  other  penetrates  the  fluid 
and  illuminates  the  bottom;  consequently  wc 
see  either  the  dark  surface  of  the  wattr,  the  re¬ 
flection  of  surrounding  objects,  or  objects  be¬ 
neath  the  surface ;  but,  strictly  speaking,  we 
do  not  see  the  tauter  itself,  though  the  deviation 
of  rays  that  fall  upon  it,  sufficiently  indicates 
its  presence.  When  the  surface  is  much  agitated 
so  as  to  produce  foam,  it  appears  white  ;  for  the 
same  reason  that  snow  and  all  other  uncoloured 
and  unpolished  surfaces  appear  tchile ;  for  the 
unevenness  of  the  particles,  not  only  at  the  ex¬ 
treme  surface,  but  also  in  the  adjacent  parts,  some 
distance  below  the  surface,  so  disperses  the  rays 
by  repeah  d  refections  and  refractions,  that  no 
distinct  image  is  transmitted  to  the  eye,  but 
confused  and  intermingled  rays,  which,  in  the 
ordinary  light  of  day,  make  the  compound  we 
call  white. 

His  other  queries  shall  be  attended  to. 

G.  B. — Charcoal  is  granulated  for  filters,  by  par¬ 
tially  poundtng  and  sifting  ;  animal  charcoal 
is  much  used,  on  account  of  its  property  of 
bleaching  most  v  getable  subs  tanas.  It  is  sold 
of  various  coarseness. 
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S  P  R  O  U  L  E’S  C  If  A  N  E. 

(See  Engraving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 

Chemist. 

in, — A  crane  to  lift  great  weights  of  a 
portable  make,  requiring  neither  stays, 
props,  nor  back  balancing  to  secure  it  to 
the  ground,  would,  I  think,  prove  very 
serviceable  at  wharfs,  quarries,  Ac.,  where 
there  is  constant  and  general  need  for  it 
around.  The  following  I  have  often 
thought  a  machine  worthy  an  experiment 
on  any  soil  but  sand,  or  the  rough  cause¬ 
way,  unless  clay  was  to  be  had  to  equalize 
and  smooth  the  latter. 

The  sketch  represents  the  figure  of  a 
crane,  familiar  to  every  one,  except  the 
parts  as  follow  : — n,  the  base  of  the  crane, 
is  made  a  little  hollow,  and  is  circular;  P 
is  a  pump  in  the  bottom  of  the  stalk,  for 
forming  a  vacuum  in  «  ;  p  r,  the  pump- 
rod,  wrought  by  the  lever  on  the  top, 
which  has  motion  by  the  rod,  r,  connected 
to  the  eye  on  the  pinion,  c,  of  the  first  mo¬ 
tion,  h,  which  is  the  handle. 

W  hen  the  windlass  or  crane  of  this  sort 
is  to  be  used,  the  wheels  on  which  it  runs 
are  allowed  to  rise  on  their  centre  or  axle, 
or  the  machine  to  fall  till  the  base,  B,  em¬ 
braces  the  ground.  The  leather  water- 
pipe,  l  b,  which  surrounds  the  base,  B,  is 
now  pressed  into  any  hollow  part  of  the 
ground  with  the  foot,  which,  from  the 
shape  of  the  very  bottom,  wedges  tight  all 
round  the  base  and  the  ground,  and,  being 
always  moist  with  the  water  in  it,  keeps 
the  air  from  entering  the  inside  of  the 
base,  b,  when  the  pump,  r,  is  set  in  mo¬ 
tion.  The  w  eight  of  the  atmosphere  thus 
saving  tremendous  labour  and  expense, 
even  in  the  construction  and  erecting  of 
this  machine. 

I  am,  Sir,  yours  respectfully 

Matthew  Sproule. 

POPULAR  VIEWS  AND  EC  ONOMI¬ 
CAL  APPLICATIONS  OE  GEOLO¬ 
GICAL  SCIENCE. 

No.  IV. 

MINING. 

Salt. — Until  within  the  last  few'  years, 
the  great  abundance  of  that  very  valuable 
mineral,  common  salt  (chemically,  chlo¬ 
ride  of  sodium),  in  the  red  sandstone  and 
red  marl  of  England,  as  w’ell  as  in  the  con¬ 
temporaneous  rocks  of  Germany,  produced 
a  general  impression  that  salt  was  pecu¬ 
liarly  the  product  of  that  geological  era; 
and  it  was  assumed,  without  sufficient 


I  evidence,  that  all  the  well  known  salt 
works  of  Switzerland,  Poland.  Spain,  &c., 
drew  their  supplies  from  the  “  new  red 
sandstone  system.”  The  inference  was 
extended  not  only  to  the  salt  lakes  and 
springs  of  European,  hut  also  of  Asiatic, 
Russia,  to  the  sands  of  Persia,  and  salt 
houses  of  Ormuz,  and  the  salt-works  of 
India,  between  the  Indus  and  the  Chel- 
lum.  Even  the  American  salt  deposits 
were  thought  to  belong  to  tha  new  red 
sandstone  formation. 

The  progress  of  geological  information 
has  corrected  this  error;  for  salt  springs 
have  been  found  to  rise,  in  Durham  and 
Northumberland  and  Leicestershire,  from 
the  coal  system,  home  of  the  salt  works 
of  the  Alps  are  supplied  from  the  oolitic 
system.  The  famous  mines  of  Cardona 
and  Wielicska  have  been  referred,  the 
former  to  green  sand,  the  latter  to  ter¬ 
tiary  rocks;  and,  to  complete  the  series, 
salt  springs  abound  in  the  volcanic  regions 
of  Sicily  and  Auvergne. 

CONSTRUCTION  OF  ROADS,  CANALS,  Ac. 

In  planning  and  executing  public  works 
(such  us  canals,  railroads,  and  common 
roads),  a  knowledge  of  the  rocky  structure 
of  a  country  ought  to  lie  considered  in¬ 
dispensable;  and  the  boring-rod  is  in  con¬ 
tinual  requisition.  But  the  engineer, 
who  is  also  a  geologist,  will  find  it  a  surer 
method  of  research,  to  trace  the  systems  of 
strata  across  miles  of  country,  than  to 
merely  feel  by  the  chisel  at  so  many  points 
of  a  line.  To  fix  the  line  of  a  road  is  the 
problem;  and  a  knowledge  of  the  geologi¬ 
cal  structure  of  the  country  on  a  large 
scale,  is  one  of  the  grand  data  for  a  true 
solution  of  it.  W  hen  the  line  is  fixed,  the 
practical  man  will  need  minuter  informa¬ 
tion  than  geology  can  give  ;  but  there 
will  l>e  many  occasions  for  the  exercise  of 
this  science,  where  tunnels  and  deep  cut¬ 
tings  often  show'  loose  sands  and  other 
formidable  things  unexplored  by  the  bor¬ 
ing-rod,  though  not  beyond  the  expecta¬ 
tion  of  a  geologist. 

The  choice  of  a  line  of  country  for  ca¬ 
nals  may  often  be  rightly  governed,  by  at¬ 
tending  to  the  series  of  strata,  and  the 
dislocations  to  which  they  are  subjected  ; 
for  thus  the  summit  levels  may  often  he 
conducted  in  argillaceous  tracts,  or  in 
synclinal  hollow  s,  where  not  only  no  w  aste. 
of  water  need  be  dreaded,  but,  by  suitable 
trials,  fresh  supplies  may  he  had  at  mode¬ 
rate  depths  from  the  surface. 

From  among  many  testimonials  of  the 
value  of  geology  in  p'anning  public  work 
(such  as  tunnels,  Ac.),  I  shall  extract  tho 
following; — Monsieur  Brunei,  in  his  pro- 
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spectus  of  the  Thames  Tunnel,  thus  writes  : 
— “  While  this  operation*  was  in  pro¬ 
gress,  I  received  an  intimation  from  emi¬ 
nent  geologists,  apprising  me  of  the  ex¬ 
istence  of  a  bed  of  sand  lying  at  a  greater 
depth,  and  advising  me  to  go  as  little  as 
possible  below  the  bed  of  the  river.  This 
information  corresponded  with  the  account 
given  before  by  the  drift-makers,  respect¬ 
ing  the  existence  of  a  quicksand,  and  its 
depths  below  the  level  of  high  water.  The 
shaft  having  been  sunk  to  the  depth  of 
sixty-five  feet,  another  smaller  shaft, 
twenty-five  feet  in  diameter,  destined  to  be 
a  well  or  reservoir  for  the  drainage  of 
water,  was  also  sunk  for  this  lower  level  ; 
but,  at  a  depth  of  about  eighty  feet,  the 
ground  suddenly  gave  way,  and  sunk  se¬ 
veral  feet  at  once,  sand  and  water  blowing 
up  at  the  same  time.  Thus  was  the  pre¬ 
vious  intelligence  confirmed  of  the  exist¬ 
ence  and  the  nature  of  the  bed  of  sand  in 
question,  and  which  governed  the  engi¬ 
neer  in  the  level  he  had  proposed  original¬ 
ly  to  take  for  his  horizontal  structure  1” 

—  ~*ggaan—m  ■ . 

LOCOMOTIVE-ENGINE  WHEELS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — On  seeing  your  frequent  invitations 
of  addressing  you  on  any  subject  which 
may  be  in  any  way  beneficial  to  the  commu¬ 
nity  at  large,  for  insertion  in  your  valu¬ 
able  work,  I  beg  leave  to  introduce  a  plan 
by  which  I  think  great  good  might  be  re¬ 
alized.  The  subject  to  which  I  am  about 
to  allude,  is  concerning  the  locomotive 
carriages  now  travelling  on  our  railways. 

1  think  that  a  great  part  of  the  friction  on 
the  rails,  &c.,  might  be  avoided,  by  two 
loose  wheels  being  applied  to  each  car¬ 
nage,  and  two  fast  ones,  instead  of  all 
’our  being  fast  ones  ;  one  loose  wheel  on 
?ach  side,  one  before  and  one  behind,  al- 
owing  the  fast  wheels  to  gain  or  lose 
ground,  as  occasion  requires,  in  the  fre¬ 
quent  curves  which  occur  in  almost  all 
'ail ways.  I  had  a  carriage  with  three 
vlieels  (a  velocipede),  of  my  own  con¬ 
struction,  with  the  two  hind  wheels  sta- 
ionary,  or  fast  with  the  axle,  but  I  found 
p-eat  difficulty  in  turning  corners;  I  then 
:onverted  one  of  the  hind  wheels  into  a 
oose  wheel,  which  I  found  to  be  of  great 
itility:  and  this  leads  me  to  think  this 
vould  be  of  essential  benefit  to  the  loco¬ 
motive  carriage  by  the  introduction  of  these 
— 

:  *  That  of  forcing  a  cylinder  through  a  bod  of 
ravel  and  sand. 


wheels  ;  the  strain  on  the  axle  would  be 
;  greatly  mitigated,  and  many  other  acci¬ 
dents,  which  are  frequently  occurring  on 
j  railways,  prevented. 

J.  H. 


PREVENTION  OF  RAILWAY 
ACCIDENTS. 

Some  time  ago,  in  commenting  on  some 
distressing  catastrophes  on  railways,  we 
remarked,  that  every  accident  that  occur¬ 
red,  tended  to  render  railway  travelling 
more  secure,  inasmuch  as  it  directed  at¬ 
tention  to  the  defective  construction  or 
the  mismanagement  which  caused  it;  and 
subsequent  experience  has  shown  that 
that  opinion  was  well  founded.  During 
the  last  six  months,  almost  the  whole  wis¬ 
dom,  science,  and  genius  of  the  country, 
have  been  engaged  in  seeking  remedies  for 
the  evils  so  justly  complained  of ;  legisla¬ 
tors,  men  of  science,  practical  mechanics, 
the  public  at  large,  have  all  been  eager  to 
suggest  some  improvement  which  they 
considered  might  ameliorate  the  present 
system  ;  and  the  press  has  been  indefati¬ 
gable  in  seconding  the  efforts  of  inventers, 
by  giving  publicity  to  thousands  of 
schemes,  many  of  which,  when  tested  by 
science  and  experiment,  will,  doubtless, 
lead  to  the  adoption  of  such  plans  and  re¬ 
gulations  as  will  reduce  the  chance  of  ac¬ 
cidents  to  the  least  possible  amount. 
Among  other  salutary  effects  of  the 
strong  expression  of  public  interest  and 
anxiety,  called  forth  by  recent  disasters, 
is  the  convocation  of  delegates  from  all  the 
railway  companies,  in  general  conference, 
for  the  purpose  of  inquiring  into  the  causes 
of  accidents,  and  establishing  such  laws 
and  regulations  as  are  best  calculated  to 
prevent  their  recurrence.  We  give  our 
readers  the  results  of  this  important  inves¬ 
tigation,  with  he  hope  that  they  may  lead 
to  still  more  successful  researches  : — 

Rules  and  Regulations  proposed  to  be  ob¬ 
served  by  Enginemen ,  Guards ,  Police¬ 
men ,  and  others,  on  all  Railways. 

ORDERS  TO  ENGINEMEN  AND  FIREMEN. 

1.  No  locomotive  steam-engine,  except  in 
case  of  some  extraordinary  necessity,  shall 
pass  along  the  wrong  line  of  road — that  is 
to  say,  on  the  right-hand  line  as  it  moves 
forward,  but  shall  in  all  cases  observe  the 
same  rule  of  the  way  as  on  the  turnpike 
roads,  by  proceeding  along  the  left-hand 
line.  And  every  engineman  and  fireman 
shall  keep  a  good  look-out  all  the  time  the 
engine  is  in  motion.  And  no  person,  ex¬ 
cept  the  proper  engineman  and  fireman, 
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shall  be  allowed  to  ride  on  any  locomotive 
steam-engine  or  tender,  without  the  spe¬ 
cial  licence  of  the  directors,  or  of  the  en¬ 
gineer  or  manager  of  the  railway. 

2.  In  case  of  accident,  if  any  engine 
shall  be  unavoidably  obliged  to  pass  on 
the  wrong  line  of  road,  the  engineman 
shall  always  send  his  assistant  or  some 
other  person,  hack  beyond  the  nearest 
stopping-place  or  shunt,  before  the  engine 
moves  backward,  to  warn  any  engine  com¬ 
ing  in  the  opposite  direction  ;  and,  if  dark, 
the  man  who  goes  back  in  advance  of  a 
returning  engine  shall  take  a  light,  and 
make  a  signal,  by  waving  the  same  ur 
and  down  to  any  coming  engine  to  stop  ; 
and  the  engineman  of  the  engine  moving 
on  the  wrong  line,  shall  make  constant 
use  of  the  steam-whistle,  and  must  not 
move  in  the  wrong  direction  farther  than 
to  the  nearest  shunt,  and,  being  arrived 
there,  shall  proceed  instantly  to  remove 
the  engine  off  the  wrong  line  of  road. 

3.  All  engines  travelling  in  the  same 
direction,  shall  keep  half-a-mile  at  least 
apart  from  each  other;  that  is  to  say,  the 
engine  which  follows  shall  not  approach 
within  half-a-mile  of  the  engine  which 
goes  before. 

4.  No  engineman  shall,  at  any  time,  or 
under  any  circumstances,  leave  his  engine 
or  train,  or  any  part  of  his  train,  on  the 
line  of  way,  without  placing  a  man  in 
charge  of  the  same,  to  cause  the  proper 
signals  to  be  made  to  prevent  other  en¬ 
gines  from  running  against  them. 

5.  Enginemen  having  charge  of  goods 
or  luggage  trains,  shall  always  exert  them¬ 
selves  to  keep  out  of  the  way  of  coach 
trains,  by  shunting,  if  necessary  ;  and,  if 
doubtful  of  getting  out  of  the  way  of  a 
coach  train,  shall  direct  gatemen  and 
plate-layers  to  make  signal  to  coach  trains 
that  a  luggage  train  is  before  them. 

fi.  No  engine,  carriage,  or  waggon,  or 
train  of  carriages  or  waggons,  whether 
loaded  or  unloaded,  shall  (except  only  in 
case  of  absolute  necessity,  to  prevent  acci¬ 
dent  or  collision)  stop  upon  the  line  of  any 
highway,  so  as  to  interrupt  the  passing 
along  such  highway  or  public  road,  whe¬ 
ther  the  same  be  at  or  near  to  any  of  the 
stopping-places  on  the  railway  or  not. 

7-  No  engine  shall  be  allowed  to  propel 
before  it  a  train  of  carriages  or  waggons, 
but  shall  in  all  cases  draw  the  train  after 
it,  except  when  assisting  up  an  inclined 
plane,  or  in  case  of  any  engine  being  dis¬ 
abled  on  the  road  ;  when  the  succeeding 
engine  may  propel  the  train  sloxrhj  as  far 
as  the  next  shunt  or  turn-out,  at  which 
place  the  said  propel  ing  engine  shall  take 
the  lead. 


fl.  In  the  event  of  the  road  being  ob¬ 
scured  by  steam  or  smoke  (owing  to  a 
burst  tube,  or  from  any  other  cause),  any 
engine  or  train  coming  up  shall  not  im¬ 
mediately  pass  through  the  steam  or 
smoke,  but  the  engiuemnn  shall  stop  at  a 
suftirient  distance  to  prevent  a  collision, 
and  shall  ascertain  that  the  way  is  clear 
and  safe  before  attempting  to  proceed. 

9.  If  a  coach  train  be  stopping  to  take 
up  or  set  down  passengers  on  the  road,  or 
for  any  other  cause,  luggage  trains  are 
not  allowed  to  pass  it,  while  so  stopping, 
on  the  opposite  line ;  and  if  the  engine- 
man  of  a  coach  train  sees  another  coach 
train  stopping  on  the  road,  he  must 
slacken  speed  as  he  approaches  it,  and 
blow  his  whistle,  to  give  notice  to  passen¬ 
gers  belonging  to  the  stopping  train,  thut 
another  train  is  about  to  pass  them. 

10.  In  going  down  an  inclined  plane, 
every  engineman  having  charge  of  a  lug¬ 
gage  train,  shall  take  care  that  he  has  full 
and  complete  control  over  the  speed  of 
his  train,  by  pinning  down,  or  causing  to 
be  pinned  down,  his  waggon  breaks,  fewer 
or  more,  according  to  the  size  or  weight 
of  the  train,  whether  there  be  a  luggage 
breaksman  with  the  train  or  not.  And 
in  case  of  accident  for  want  of  this  proper 
control  over  the  speed,  the  engineman 
shall  be  held  responsible.  And  the  police¬ 
men  at  the  top  of  the  inclines  shall,  and 
are  hereby  charged  to  assist  in  pinning 
down  the  breaks,  when  desired  so  to  do 
by  the  engineman  of  the  train. 

11.  RULES  TO  BE  OBSERVED  DURING  A 
FOG  OR  IN  THICK  WEATHER. 

Whenever  a  coach  train  stops  at  any  of 
the  stations  or  places  for  taking  up  or 
setting  down  passengers  (during  a  fog  or 
in  thick  weather),  the  gateman  or  police¬ 
man  of  the  station  shall  immediately  run 
400  yards  behind  the  train,  or  so  far  as 
may  be  necessary  to  warn  any  coming  en¬ 
gine,  in  order  to  prevent  its  running 
against  the  other;  and  all  enginemen 
shall  slacken  speed  in  foggy  weather,  and 
proceed  at  a  slow  pace  at  an  ample  dis¬ 
tance  from,  and  as  they  approach,  each  of 
the  stations  and  stopping-places  —  in  order 
that  they  may  have  the  complete  control 
of,  and  be  able  to  stop,  their  engines  and 
trains,  without  risk  of  running  against 
any  train  which  may  happen  to  be  wait¬ 
ing  at  such  station  or  stopping-place.  And 
in  case  any  engine,  whether  with  coaches 
or  luggage  waggons,  or  without,  shall 
stop  in  foggy  or  thick  weather  in  any  part 
of  the  road  where  there  shall  be  no  gate- 
men  or  policemen,  and  where  there  shall 
be  no  plate-layer  to  render  assistance,  the 
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roman  shall  immediately  run  back  400 
ards,  or  so  far  as  may  be  necessary,  to 
:arn  and  stop  any  other  engine  coming  in 
lie  same  direction. 

In  foggy  weather,  enginemen  are  cau- 
ioned  to  make  frequent  use  of  their 
team-whistle  when  they  approach  any 
tation  ;  also,  whenever  they  are  obliged 
r>  stop  on  the  road,  or  when,  from  any 
ause,  they  are  obliged  to  go  slower  than 
sual,  in  order  to  prevent  accidents  from 
rains  which  may  be  following  on  the 
ame  line. 

12.  ORDER  TO  GATEMEN  AND 
TOLICEMEN. 

All  policemen  and  gatemen  are  required, 
rhen  a  luggage  train  approaches  their 
everal  stations,  and  before  she  comes  up, 
o  go  on  the  line  and  inspect  both  sides  of 
he  train,  to  ascertain  whether  any  of  the 
aading  (particularly  bags  of  cotton  or 
irool,  have  slipped  so  as  to  overhang  the 
raggon  more  than  when  first  loaded  ;  and, 
f  such  be  the  case,  to  make  immediate 
ignal  for  the  train  to  stop ,  in  order  that 
he  loading  may  he  put  right  and  fastened 
n  again  before  the  train  proceeds. 

N.B.  All  enginemen,  firemen,  guards, 
policemen,  gatemen,  and  others  to  whom 
he  foregoing  rules  may  apply,  are  held 
esponsible  for  their  strict  execution  and 
bservance ;  and  they  shall  report  to  the 
irectors,  or  to  their  immediate  superin- 
endent,  any  servant  of  the  Company  who 
hall  refuse  or  neglect  to  comply  with  the 
egulations  hereby  ordered  to  be  observed. 


lode  of  Signals  recommended  to  he  observed 
on  all  Railways. 

ItY  NIGHT. 

The  white  light,  stationary,  indicates 
hat  all  is  right,  but  if  waved  up  and 
lown ,  is  a  signal  to  stop  ;  if  waved  to  and 
ro,  sideways,  to  proceed  cautiously. 

The  red  light,  stationary,  is  a  signal 
ilways  to  stop  ;  if  on  a  moving  train,  it  is 
,  caution  to  all  following  trains  to  keep 
he  required  distance. 

BY  DAY. 

The  red  Hag,  or  ball  disc,  is  the  signal 
,lways  to  stop. 

The  blue  flag  or  hall  is  to  stop  second- 
lass  coach  trains  or  luggage  trains,  for 
he  purposes  of  traffic. 

The  black  flag  is  used  by  plate-layers, 
io  indicate  that  the  road  is  undergoing 
lepair,  and  that  trains  must  pass  slowly. 

It  is  to  be  understood,  that  any  flag  or 
tat,  or  lamp,  of  whatever  colour,  waved  up 
:nd  down,  is  a  signal  to  stop. 


REGULATIONS  AS  TO  SIGNALS. 

1.  Every  train  on  the  railway  shall 
show  a  red  hull’s  eye,  or  reflector  lamp, 
on  the  last  carriage  or  waggon  ;  and  the 
guards  of  the  coach  trains,  the  breaksmen 
of  the  luggage  trains,  and  the  engineman 
of  an  empty  engine,  or  with  a  waggon 
train  without  a  breaksman,  shall  see  to, 
and  be  held  responsible  for,  the  execution 
of  this  order  ;  and  if  a  coach,  or  truck,  or 
horse-box,  or  waggon,  be  attached  to  or 
detached  from  a  train  on  any  part  of  the 
road,  the  guard,  or  breaksman,  or  engine- 
man,  shall  immediately  change  and  re¬ 
place  the  red  bull’s  eye,  or  reflector  lamp — 
so  that  the  same  may  still  be  in  the  rear 
of  the  last  carriage  or  waggon  in  the  train, 
showing  backward. 

2.  Every  engine  tender  must  carry  a 
lamp,  so  fixed  as  to  admit  of  being  turned 
round,  exhibiting  a  white  light  forward, 
and  a  red  light  backward,  in  whichever 
direction  the  engine  may  be  moving. 

3.  Every  gateman  or  policeman  shall 
light  his  gate  or  station-lamp  at  dusk,  and 
shall  have  his  hand-lamp  constantly  trim¬ 
med  and  burning,  and  ready  to  give  such 
signals  as  may  be  required. 

4.  If  a  coming  engine  or  train  be  re¬ 
quired  to  stop  to  take  up  passengers,  a  blue 
light  must  be  shown  in  the  gate-lamp ; 
otherwise  the  common  white  light. 

5.  If  a  train  approaches  when  a  previous 
train  has  passed  through  only  a  few  mi¬ 
nutes  before,  the  gateman  shall  signify 
this  circumstance  to  the  engineman  by 
the  waving  of  his  hand-lamp  to  and  fro , 
sideways,  which  means  that  caution  is 
required,  on  which  signal  all  enginemen 
are  required  to  go  slowly  and  keep  a  good 
look  out. 

G.  But  if  a  gateman,  owing  to  some  ac¬ 
cident,  or  any  extraordinary  cause,  wishes 
to  stop  an  engine  which  is  approaching, 
he  must  show  his  red  light,  and  must  also 
wave  his  hand  lamp  up  and  down — up  to 
the  height  of  his  head,  and  then  down  to 
the  ground — till  the  engine  comes  up  ;  and 
all  enginemen  are  required  to  stop  at  either 
of  the  signals  being  given  ;  and  a  gate- 
man  must  make  this  signal  to  an  approach¬ 
ing  engine,  if  a  previous  engine  has  passed 
through  his  gate  only  one  or  two  minutes 
before. 

N.B.  The  red  flag  or  ball  must  he  used 
in  the  day,  in  the  same  manner  as  the  red 
lamp  by  night. 

Rockets  or  blue  lights  are  extraordinary 
signals ;  and  when  an  engineman  sees 
them,  he  must  immediately  stop  to  ascer¬ 
tain  their  cause. 
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ENGINE  WHISTLE. 

7.  When  one  long  whistle  is  given,  it  is 
n  signal  to  gatekeepers,  policemen,  and 
others  in  front,  that  an  engine  is  coining  ; 
.  and  this  signal  is  to  he  used  on  approach¬ 
ing  public  roads,  during  a  fog,  or  when  a 
first-class  train  approaches  a  station  where 
a  second-class  train  is  stopping,  and  gene¬ 
rally  as  a  caution,  when  required,  for  per¬ 
sons  on  the  line  to  keep  out  of  the  way. 

But  when  an  engineman  wishes  to  make 
signal  to  the  guards  or  breaksmen  on  the 
train,  that  they  are  to  put  on  their  breaks 
and  stop,  he  must  give  a  quick  succession 
of  whistles, making  an  interrupted  tremu¬ 
lous  or  vibrating  sound  ;  and  all  guards 
or  breaksmen,  whether  with  coach  or  lug¬ 
gage  trains,  hearing  this  signal,  must  im¬ 
mediately  hold  hard  on  the  break  or 
breaks  under  their  charge,  so  as  to  stop 
the  train  as  quickly  as  possible. 

After  the  above  proceedings,  the  (’hair- 
man  having  intimated  that  very  numerous 
communications  had  been  received,  sug¬ 
gesting  new  mechanical  arrangements  and 
professed  improvements,  a  discussion  took 
place  on  the  subject ;  after  which  it  was 

Moved  by  John  l.'ntwistle,  Esq. ;  second¬ 
ed  by  John  Harman,  Esq.,  and  unani¬ 
mously  adopted — 

“  That  while  the  delegates  here  present 
are  most  anxious  to  consider  every  sug¬ 
gestion  promising  practical  improvement, 
yet  they  are  of  opinion  that  this  meeting 
is  not  the  proper  tribunal  before  which 
the  merits  of  numerous  complicated  plans 
and  arrangements,  many  of  them  proba¬ 
bly  requiring  the  test  of  experiments, 
can  be  calmly  considered  and  decided  on.” 

LIST  OF  NEW  PATENTS. 

James  Lee  Hannah,  of  Brighton,  Doctor  of 
Medicine,  for  an  improvement  or  improvements 
in  fire-escapes.  Sealed  November  25,  1810. 
(Six  months.) 

Robert  Roberts,  of  Bradford,  blacksmith,  for  a 
method  or  process  for  case-hardening  iron.  Sealed 
November  25,  1810.  (Six  months.) 

Henry  Walker  Wood,  of  Chester  Sqoarc,  gen¬ 
tleman,  for  an  improvement  in  producing  an  un¬ 
even  surface  in  wood  and  other  substances.  Com¬ 
municated  by  a  foreigner  residing  abroad.  Sealed 
November  25,  1810.  (Six  months.) 

Miles  Berry,  of  Chancery  Lane,  patent  agent, 
for  certain  improvements  in  looms  for  weaving. 
Sealed  November  27,  1810.  (Six  months.) 

John  Clay,  of  Cottingham,  York,  gentleman, 
and  Frederick  Rosenborg,  of  Sculcoatcs,  in  the 
same  county,  gentleman,  for  improvements  in 
arranging  and  setting  up  types  for  printing. 
Sealed  Noveml>cr  27,  1810.  (Six  months.) 

John  Condic,  manager  of  the  Blair  iron  works, 


Ayr,  Scotland,  for  improvements  In  applying 
springs  to  locomotive  nud  railway  and  other  car¬ 
riage*  Sealed  November  27,  18  it).  (Six 
months.) 

George  Holworlhy  Palmer,  of  Surrey  Square, 
civil  engineer,  and  Charles  Perkins,  of  Mark 
Lane,  merchant,  for  improved  const;  uctions  of 
pistons  and  valves  for  retaining  and  discharg¬ 
ing  liquids,  gases,  and  steam.  Sealed  Novem¬ 
ber  28,  1810.  (Six  mouths.) 

George  Blaxlnnd,  of  Greenwich,  engineer,  for 
an  improved  mode  of  propelling  ships  and  ves¬ 
sels  ut  sea,  and  in  navigable  waters.  Sealed 
November  28,  1840.  (Two  months.) 

Henry  Bridge  Cowell,  of  Lower  Street,  St 
Mary,  Islington,  ironmonger,  for  improvements 
in  taps,  to  be  used  for  or  in  the  manner  of  stop¬ 
cocks,  for  the  purpose  of  drawing  off  and  stop¬ 
ping  the  llow  of  fluids.  Sealed  December  2, 
1810.  (Six  months.) 

James  Robinson,  of  the  Old  Jewry,  manufac¬ 
turer  of  machinery,  for  a  sugar-cane  mill  of  u 
new  construction,  and  certain  improvements  ap¬ 
plicable  to  sugar-cane  mills  generally,  and  cer¬ 
tain  improvements  in  apparatus  for  making  su¬ 
gar.  Sealed  December  2,  1810.  (Six  months.) 

Alexander  Horatio  Simpson,  of  New  Palace 
Yard,  Westminster,  gentleman,  for  an  improved 
machine  or  apparatus  for  working  pumps.  Com¬ 
municated  by  a  foreigner  residing  abroad.  Sealed 
December 9,  1810.  (Six  months.) 

William  Pierce,  of  George  Street,  Adclphi, 
gentleman,  for  improvements  in  the  preparation 
of  wool,  l>oth  in  the  raw'  and  manufactured  state, 
by  means  ot  which  the  quality  will  be  consi¬ 
derably  improved.  Sealed  Deeem1>er  0,  18-10. 
(Six  months.) 

Charles  Winterton  Baylis,  of  Birmingham, 
accounting  house-clerk,  for  an  improved  metallic 
pen,  to  be  called  “  The  Patent  Flexion  Pen,”  and 
an  improved  pen- bolder.  Sealed  December  16, 
1810*  (Six  months.) 

George  Wildes,  of  the  City  of  London,  mer¬ 
chant,  for  improvements  in  the  manufacture  of 
white-lead.  Communicated  by  a  foreigner  resid¬ 
ing  abroad.  Sealed  December  16,  18-10.  (Six 
months.) 

James  Davis,  of  Shoreditch,  engineer,  for  an 
improved  mode  of  applying  heat  to  certain  steam- 
boilers.  Scaled  December  16,  1840.  (Six  months.) 

John  Steward,  Esq.,  of  Wolverhampton,  for 
an  improvement  in  the  construction  of  piano¬ 
fortes,  hurpsichords,  and  other  similar  stringed 
musical  instruments.  Scaled  December  16, 
1810.  (Six  months.) 

James  Molyncux,  of  Preston,  for  an  improved 
mode  of  dressing  flax  and  tow.  Sealed  Decem¬ 
ber  16,  1840.  (Six  months.) 

Charles  Bolton,  of  F&rringdon  Street,  gas-en¬ 
gineer,  for  an  improvement  in  gav meters.  Scaled 
Deccml»cr  16,  1810.  (Six  months.) 

Hugh  Graham,  of  Bridport  Place,  Iloxtnn, 
artisan,  for  a  new  mode  of  preparing  designs,  and 
dyeing  the  materials  to  be  used  in  the  weaving 
and  manufacture  of  Kidderminster  rarpct.s,  and 
for  producing  patterns  thereon,  in  a  manner  not 
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sfbrc  used  or  applied  in  the  process  of  weaving 
ad  manufacturing  such  carpets.  Sealed  Decem- 
er  1(5,  1840.  (Six  months.) 

Joseph  Beathi,  of  Portland  Place,  Wands- 
orth  Road,  Lambeth,  engineer,  for  improve- 
lents  in  locomotive  engines  and  in  carriages, 
hairs,  and  wheels  for  use  upon  railways,  and 
ertain  machinery  for  use  in  the  construction  of 
arts  of  such  inventions.  Scaled  December  16, 
840.  (Six  months.) 

Andrew  Pruss  D’Olsowslri,  of  Ashley  (Pres¬ 
ent,  gentleman,  for  a  new  improved  level  for 
scertaining  the  horizon,  and  the  several  degrees 
f  inclination.  Communicated  by  a  foreigner 
esiding  abroad.  Sealed  December  16,  1840. 
Six  months.) 

William  Tudor  Mabley,  of  Wellington  Street 
Jorth,  mechanical  draftsman,  for  improvements 
n  producing  surfaces  to  be  used  for  printing, 
mbessing,  or  impressing.  Sealed  December  17, 
810.  (Six  months.) 

Abraham  Alexander  Lindo,  of  Finsbury  Cir- 
us,  gentleman,  for  improvements  to  be  applied 
o  railways  and  carriages  thereon  to  prevent  ac- 
:idents,  and  to  lessen  the  injurious  effects  of  ac- 
idents  to  passengers,  goods,  and  railway  trains. 
Sealed  December  18,  1840.  (Six  months.) 

Elias  Robinson  Handcock,  Esq.,  of  Birming- 
lam,  for  improvements  in  mechanism  applicable 
o  turn  tables  for  changing  the  position  of  car¬ 
riages  upon  railroads,  for  furniture,  and  other 
mrposes.  Sealed  December  18,  1840.  (Six 
nonths.) 

Richard  Coles,  of  Southampton,  slate-mer- 
;hant,  for  improvements  in  making  or  manufact¬ 
uring  tanks,  and  other  vessels  of  slate,  stone, 
narble,  and  other  materials,  and  in  fitting  and 
fastening  such  materials  together.  Sealed  De¬ 
cember  23,  1840.  (Six  months.) 

Benjamin  Baillie,  of  Henry  Street,  Middlesex, 
for  improvements  in  locks,  and  the  fixings  and 
fastenings  thereto  belonging.  Sealed  December 
23,  1840-  (Six  months.) 

John  Brumwell  Grcgson,  of  Newcastle-upon- 
Tyne,  soda-water  manufacturer,  for  improve¬ 
ments  in  pigments,  and  in  the  preparation  of  the 
sulphates  of  iron  and  magnesia.  Sealed  Decem¬ 
ber  23,  1840.  (Six  months.) 

Frederick  Payne  Mackelean,  of  Birmingham, 
and  James  Murdoch,  of  Hackney  Road,  civil  en¬ 
gineers,  for  certain  improvements  of  or  belong¬ 
ing  to  tables,  a  portion  of  which  is  applicable  to 
other  at  tides  of  furniture.  Partly  communicated 
by  a  foreigner  residing  abroad.  Sealed  Decem¬ 
ber  23,  1840.  (Six  months.) 

George  Thornton,  of  Brighton,  civil  engineer, 
for  certain  improvements  applicable  to  railways, 
locomotive  engines,  and  carriages.  Sealed  De¬ 
cember  23,  1840.  (Six  months.) 

John  Dickinson,  Esq.,  of  Bedford  Row,  PIol- 
bom,  for  certain  improvements  in  the  manufac¬ 
ture  of  paper.  Sealed  December  23,  1840.  (Six 
months.) 

David  Walther,  of  Angel  Court,  Throgmorton 
Street,  merchant,  for  certain  improvements  in  the 
methods  of  purifying  vegetable  and  animal  oils, 


fats,  and  tallows,  in  order  to  render  those  sub¬ 
stances  more  suitable  to  soap-making,  or  for 
burning  in  lamps,  or  for  other  useful  purposes ; 
part  of  which  improvements  are  also  applicable 
to  the  purifying  of  the  mineral  oil  or  spirit,  com¬ 
monly  called  petrolium  or  naptha,  or  coal  oil,  or 
spirit  of  coal  tar.  Communicated  by  a  foreigner 
residing  abroad.  Sealed  December  23,  1840. 
(Six  months.) 


MISCELLANEA. 


RAILWAYS. 

In  the  Newcastle  collieries,  wooden  railways 
were  used  in  the  seventeenth  century,  and  for 
which,  on  a  limited  scale,  iron  began  in  1767  to 
be  substituted  as  a  more  durable  material.  This 
experiment  met  with  so  little  encouragement, 
that,  thirty  years  after,  a  Mr.  Carr  published  a 
book,  claiming  to  be  the  first  inventer  of  cast- 
iron  rails.  These  railways,  it  may  be  remarked, 
were  all  private  undertakings  ;  no  public  railway 
was  attempted.  The  first  Act  of  Parliament  for 
a  work  of  this  kind,  was  passed  in  1801,  and 
was  for  the  construction  of  a  railway  in  the  vi¬ 
cinity  of  London,  from  Wandsworth  to  Croydon. 
In  the  twenty-three  years  that  followed,  only 
twenty-one  acts  were  passed  for  railways,  show¬ 
ing  the  little  alacrity  with  which  the  new  power 
was  brought  into  use.  Railways  for  nearly  two 
centuries  after  their  introduction,  wrere  consi¬ 
dered  only  as  a  means  of  economising — not  su¬ 
perseding — animal  labour.  So  early  as  1759,  the 
idea  of  applying  steam-power  for  propelling  car¬ 
riages,  was  thrown  out  by  Dr.  Robinson,  of 
Glasgow;  and,  in  1784,  Watt,  in  the  specifica¬ 
tion  of  one  of  his  patents,  stated,  that  it  was  in¬ 
tended  to  use  his  steam-engine  for  the  same  pur¬ 
pose  ;  but  neither  of  these  philosophers  made  any 
effort  for  reducing  their  suggestions  to  practice. 
In  1787,  Mr.  Symington  exhibited  the  model  of 
a  steam-carriage  in  Edinburgh;  but  it  was  not 
until  1804,  that  Trevithick  invented,  and  brought 
into  use,  a  machine  of  this  kind  upon  the  rail¬ 
road  of  Merthyr  Tydvil  in  Wales.  It  is  a  sin¬ 
gular  fact  in  the  early  history  of  locomotive  car¬ 
riages,  that  the  projectors  assumed  the  existence 
of  a  difficulty  which  is  now  known  to  be  wholly 
imaginary  ;  this  was,  that  the  adhesion  of  the 
smooth  wheels  of  the  carriage  upon  the  equally 
smooth  iron  rail,  must  necessarily  be  so  slight, 
that  if  it  should  be  attempted  to  drag  any  consi¬ 
derable  weight,  the  wheels  might,  indeed,  be 
driven  round,  but  that  the  carriage  would  fail  to 
advance,  because  of  the  continued  slipping  of  the 
wheels;  and  several  remedies  were  devised  for 
this  fancied  counteraction.  The  honour  of  dis¬ 
covering  this  oversight  is  due  to  Mr.  Blackett ; 
but  the  idea  of  a  want  of  adhesion  had  taken  such 
firm  hold  of  the  public  mind,  that  it  was  not  ge¬ 
nerally  removed  till  the  opening,  in  1830,  of  the 
Liverpool  and  Manchester  Railway.  A  second 
misconception  in  the  history  of  these  inventions 
deserves  to  be  recorded.  It  is  a  fact,  that  of  all 
the  railways  constructed  and  contemplated,  up  to 
the  opening  of  the  Liverpool  and  Manchester 
line,  not  one  was  undertaken  with  a  view  to  the 
conveyance  of  passengers;  on  the  contrary, 
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steam-vessel*  were  originally  projected  for  the 
conveyance,  in  rivers  or  coastwise,  of  passengers 
only;  and  they  were  not  employed  in  this  king¬ 
dom  for  the  transport  of  merchandise  before  the 
year  1820. — Abridged  from  U  ade  s  British  Hit- 
tory. 

The  Capability  of  Railways. — The  railway  has, 
in  its  nature,  such  obvious  advantages  over  every 
other  mode  of  conveyance,  in  its  rapidity,  smooth¬ 
ness,  case,  and  comfort,  and  in  the  extent  of  its 
accommodation,  as  to  promise  that,  in  a  short 
period,  it  must  supersede  all  other  vehicles.  From 
its  capability  of  moving  the  most  extraordinary 
burdens,  it  might  convert  its  carriages  into  splen¬ 
did  saloons,  titled  up  with  every  luxury  of  prince¬ 
ly  life — it  might  be  a  moving  mansion  rather 
than  a  rapid  coach — it  might  be  anything  that 
the  increasing  taste  of  the  times  could  demand — 
it  might  be  a  succession  of  rich  and  various 
apartments,  with  rooms  for  refreshment,  read¬ 
ing,  retirement.  If  this  is  to  be  called  fanciful, 
it  is  only  what  has  l>een  done  alreiuly  in  the 
steam  boat  It  would  not  be  a  greater  change 
than  has  been  marie  in  the  ordinary  American 
passage,  handsome  as  the  packets  were.  Since 
the  Gnat  If 'ex  tern  and  Great  Liverpool  have  be¬ 
gun  to  traverse  the  Atlantic,  we  have  in  those 
vessels,  not  ships,  but  floating  palaces — no  nar¬ 
row  and  simple  nests  of  beds  for  forty  or  fifty 
cramped  and  uncomfortable  passengers,  but  fly¬ 
ing  households  of  two  or  three  hundred  people, 
surrounded  with  every  enjoyment  of  life,  and 
rushing  through  the  ocean  with  the  speed  of 
eagles. — The  Britannia. 

Method  of  Zincing  Copper  and  Brass. — M. 
Boeliger  has  succeeded  in  covering  plates  and 
wires  of  copper,  brass,  pins,  &c.,  with  a  brilliant 
coating  of  zinc.  His  method  is  as  follows: — 
Granulated  zinc  is  prepared  by  pouring  the  fused 
metal  into  a  mortar  of  heated  iron,  and  stirring  it 
rapidly  with  the  pestle  until  it  is  solidified.  The 
metal  thus  granulated  is  placed  in  u  porcelain 
capsule,  or  in  some  other  non-metaliic  vessel.  A 
saturated  solution  of  sal-ammoniac  is  poured  over 
it ;  the  mixture  is  boiled  ;  the  objects  to  be  ren¬ 
dered  white  are  now  placed  in  it,  previously 
dipped  in  dilute  hydrochloric  acid :  in  a  few  mi¬ 
nutes  they  are  covered  with  a  brilliant  coating  of 
zinc,  which  it  is  very  difficult  to  remove  by  fric¬ 
tion.  The  gahanic  action  is  thus  explained  : — 
The  double  chloride  of  zinc  and  ammonium 
formed,  is  decomposed  by  the  zinc  and  the  plate 
of  copper;  the  chlorine  disengaged  from  the  sal- 
anunoniac  goes  to  the  zinc  ;  the  ammonium  is 
disengaged  in  the  form  of  gas,  and  the  unde¬ 
composed  sal-ammoniac  combines  with  the  chlo¬ 
ride  of  zinc  to  form  the  double  chloride,  a  very 
soluble  and  easily  decomposed  salt.  If,  then,  an 
excess  of  zinc  exists  in  the  solution  in  contact 
with  the  electro-negative  copj>er,  the  salt  is  de¬ 
composed  into  its  elements,  and  the  reduced  zinc 
is  deposited  on  the  negative  copper. — Athemrum. 

Lacquer  to  Imitate  Gilding. — Take  eight 
ounces  of  amber  and  two  ounces  of  gum-lac,  melt 
them  in  separate  vessels,  and  mix  them  well  to¬ 
gether;  then  add  half-a-pound  of  drying  linseed 
oil  ;  into  a  pint  vial  put  half-a-pint  of  spirit  of 
turpentine,  and  digest  it  in  a  little  saffron  ;  when 
the  colour  is  extruded,  strain  the  liquor,  and  add 


gum  tragneanth  ami  annotta,  finely  powdered, 
and  in  small  quantities  at  u  time,  till  the  required 
tone  of  colour  is  produced ;  then  mix  this  colour¬ 
ing  matter  with  the  above  ingredients,  and  shake 
them  well  together,  till  a  j>crfccl  union  takes 
place.  If  this  varnish  be  laid  over  silver  leaf  or 
tinfoil,  it  will  be  difficult  to  distinguish  it  by  the 
eye  from  gold. 

iimimioNS. 

i.ecturks  nrniNu  the  week. 

London  Mechanic s'  Institution,  2D,  Southampton 
Buildings,  Chancery  Iau>e.  Wednesday,  Fe¬ 
bruary  17,  Kobcit  Addums,  Esq.,  on  Optics. 
Friday,  February  ID,  A.  II.  Johnes,  Esq.,  on 
Some  of  the  Practical  Details  of  Gas  Lighting. 
At  half-past  eight  precisely. 

f  Test  minster  Literary  and  Scientific  Institution , 
(1  and  7,  Great  Smith  Street  —  Thursday, 
February  18,  C.  Donovan,  on  Phrenology. 
At  half-pnst  eight. 

Bermondsey  and  llolherhithc  Literary  and  Scien¬ 
tific  Institution,  4$,  Church  Street,  Rothcr- 
liilhe. — Thursday,  February  18,  Mr.  Wil¬ 
liam  Cri stall,  on  Natural  Theology.  At  half¬ 
past  eight  precisely. 

Eastern  Literary  and  Scientific  Institution,  88, 
Hackney  Road. — Tuesday,  February  16,  Ma¬ 
dame  Panormo,  on  Vocal  Music.  At  eight 
o’clock. 

Mr.  Jf'ilby's  Pestalozzian  Academy,  Worship 
Square. — Tuesday,  February  16,  Mr.  Sar 
vent  on  Zoology.  At  a  quarter  past  seven. 

Mental-I mprovement  Society,  35,  Drury  Lane. — 
Tuesday,  February  10,  Mr.  Glashan,  on  Phre¬ 
nology. 


TO  CORRESPONDENTS. 

A  Constant  Reader. — Muriatic  acid  (spirits  of 
salt)  is  used  for  soldering  zinc. 

J.  H.  B. —  H  e  are  not  aware  that  any  interesting 
experiments  can  be  made  with  the  apparatus  he 
describes.  If  a  piece  of  silirr  and  a  piece  of 
zinc,  or  even  a  shilling  ami  a  halfpenny,  be 
placid  on  the  longue,  ami  then  brought  into 
contact  with  each  other,  a  sensation  will  be 
peraived,  which  ceases  the  instant  the  imtals 
are  sej  a  at  d.  This  may  be  called  “  a  gal¬ 
vanic  experiment.' 

lilack  varnish  is  not  used  for  picture-frames, 
\'c  ;  the  wood  is  first  stained  or  otherwise  co¬ 
loured  black,  and  then  coated  with  any  hard 
transparent  varnish.  A  solution  of  slu  ll-lac  is 
excellent  for  this  purpose. 

A.  B. — There  is  an  excellent  trork  on  the  subject 
of  coach-making  and  pleasure  carriages,  by 
Mr.  Adams:  it  may  be  obtained  of  any  book¬ 
seller. 
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WHITELAW  AND  STINATT’S  I 
PATE  NT  W  ATER-MILL. 

(Sec  Engraving,  front  page.) 


To  the  Editor  of  the  Penny  Mechanic  and 
Chiviiat. 

Sin, — I  have  recently  noticed  several  ad¬ 
vertisements,  offering  for  sale  licences  to 
use  or  make  a  machine  called  “  W  hite- 
law  and  Stinatt's  Patent  Water-mill and 
as  this  machine  has  been  brought  before 
the  public,  by  no  small  amount  of  puffing, 
setting  forth  its  surprising  powers  over 
other  water-engines,  1  think  it  would  be 
as  well  if  the  public  would  inquire  what 
superiority  this  wonderful  machine  pos¬ 
sesses  over  one  on  the  same  principles, 
made  by  M.  Mathon  de  la  Com  previous 
to  the  year  1775. 

Now  in  the  sketch,  you  have  a  view 
of  Parker’s  mill,  invented  towards  the 
close  of  the  seventeenth  century,  by  Dr. 
Barker;  also  a  view  of  Barker’s  mill,  as 
improved  by  M.  Math  on  de  la  Com;  and 
a  view  of  the  same,  altered  by  Messrs. 
Whitelaw  and  Stinatt,  and  for  which  they 
have  obtained  a  patent.  It  will  be  seen, 
on  reference  to  the  engraving,  that  the 
difference  between  Barker’s  mill  and  the 
improved  mill  by  De  la  Com,  consists  in 
having  the  water  conducted  to  the  arms, 
by  a  fixed  pipe  beneath  the  arms,  which 
is  certainly  a  great  improvement  on  the 
original  machine;  for  whatever  may  be 
the  height  of  the  fall  of  water  to  turn  the 
machine,  it  is  actually  necessary  that  the 
pipe,  a,  in  Barker’s  mill,  should  be  of  the 
same  height  as  the  fall,  to  obtain  the  max¬ 
imum  of  effect;  which,  in  some  cases,  as  in 
a  fall  of  fifty  or  sixty  feet,  would  not  only 
be  very  inconvenient,  but  also  disadvan¬ 
tageous —  causing  a  greater  amount  of 
friction,  wear  and  tear,  and  loss  of  power, 
than  I)e  la  Corn’s  machine,  which  sup¬ 
plies  the  arms  with  water,  by  a  pipe  on 
the  under  side ;  so  that  the  greater  the 
pressure  or  fall  of  w-ater,  and  the  less 
amount  of  friction  will  exist  between  the 
arms  and  the  pipe  which  supplies  them. 

H  e  now  come  to  the  improvements  and 
supposed  superiority  of  Whitelaw  and 
Stinatt’s  machine  over  De  la  Corn’s.  Mr. 
Whitelaw  found  out — or,  at  least,  thought 
he  had  found  out — that  there  was  a  loss  of 
power  occasioned  by  the  arms  of  the  ma¬ 
chine,  giving  to  the  water  a  centrifugal 
motion  as  it  passed  through  them  ;  he, 
therefore,  made  an  alteration  in  the  arms, 
by  giving  them  a  curve,*  to  cause  the  wa¬ 


*  I  have  not  given  the  exact  curve,  but  it  may 
easily  be  obtained  by  any  jerson  acquainted  with 
the  laws  of  central  forces. 


ter  to  move  in  a  right  line,  from  the  feed¬ 
pipe  in  the  centre,  to  the  extremities  of  the 
arms.  Then  for  this  alteration,  and  a  go¬ 
vernor  acted  on  by  springs  to  close  the 
ends  of  the  arms  when  the  velocity  is  too 
great,  he  takes  out  a  patent,  puffs  his  in¬ 
vention,  and  very  modestly  offers  to  sell 
licences,  not  to  make  and  use  the  useful 
part  of  the  machine,  but  the  worse  than 
useless  part — viz.  that  which  is  to  do 
away  with  the  centrifugal  force  of  the  wa¬ 
ter;  and,  no  doubt,  expects  that  the  soft 
foolish  people  south  of  the  Tweed,  will  buy 
his  improvements,  when  the  machine  will 
work  better  without  than  with  them. 
This  may  be  doubted  by  some,  but  I  will 
endeavour  to  show  you  that  the  power  of 
the  machine  is  increased  by  the  centrifugal 
force  of  the  water. 

In  some  experiments  made  by  a  ma¬ 
chine  on  De  la  Corn's  plan,  where  the 
fall  of  water  was  twenty-one  feet,  the  ve¬ 
locity  of  water  from  the  arms  was  2b. 11 
feet  per  minute  greater  than  the  velocity 
of  the  same  fall,  not  passing  through  the 
machine  ;  and  as  this  increased  velocity, 
and,  consequently,  increased  momentum, 
can  only  be  ascribed  to  the  centrifugal 
force  given  to  the  water  by  passing  through 
the  straight  arms  of  the  machine,  it  would 
be  worse  than  useless  to  decrease  the  mo¬ 
mentum,  by  giving  those  arms  a  curved 
form,  as  Messrs.  Whitelaw  and  1  o.  have 
done,  and  which  they  claim  as  an  improve¬ 
ment.  The  next  improvement  which  they 
claim,  is  the  application  of  valves,  acted 
upon  by  springs  at  the  extremities  of  the 
arms,  to  regulate  the  velocity  of  the  ma¬ 
chine,  by  the  amount  of  water  discharged 
through  the  valves  ;  but  it  is  well  known 
by  every  practical  mechanic,  that  all 
springs  become  weakened  by  use,  there¬ 
fore  their  force  will  not  always  be  equal  ; 
so  that  when  placed  in  the  most  favour¬ 
able  circumstances,  they  are  not  to  be  de¬ 
pended  on  :  besides,  the  common  centrifu¬ 
gal  sluice-governor  acts  as  well  as  is  re¬ 
quired  ;  and,  I  should  like  to  know,  who 
would  pay  for  the  use  of  any  patent  right, 
when  they  could  have  a  machine  to  an¬ 
swer  the  same  purpose,  equally  as  simple 
and  more  efficacious,  not  patented  ? 

I  now  come  to  another  improvement 
in  Barkers  mill,  by  Mr.  Whitelaw,  for 
the  purpose  of  working  the  mill  in  tail 
water,  or  when,  as  it  is  generally  termed, 
back-flooded.  This  is  to  be  done  in  the  fol¬ 
lowing  manner  : — The  arms  of  the  mill  are 
to  be  enclosed  in  a  circular  case,  a,  of  cast- 
iron,  fig.  4  ;  there  is  an  opening  on  one  side 
of  the  case,  to  allow  the  water  to  pass  from 
the  mill ;  the  shaft,  b,  passes  through  the 
top  of  the  case,  on  which  are  cast  two  con- 
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centric  rings,  c  ;  there  is  also  a  ring  fixed 
on  the  shaft,  which  runs  between  the  con¬ 
centric  rings ;  and  when  the  space  be¬ 
tween  these  rings  is  filled  with  water,  it 

Fig.  4. 


forms  an  air-tight  joint  for  the  shaft,  n, 
to  work  through.  Now  it  is  stated  by- 
Mr.  Whitelaw,  that  if  a  small  quantity  of 
air  is  forced  into  the  case,  it  will  force  the 
water  out  of  the  case,  although  it  is  back- 
flooded  ;  and  thus  the  arms  will  be  kept 
free  from  water,  and  work  without  any 
diminution  of  power:  but  we  will  see 
whether  this  is  the  case  or  not.  If  we 
suppose  a  machine  of  this  description, 


working  with  a  fall  of  ten  feet  of  water, 
that  it  should  be  back -flooded  to  the 
height  of  three  feet,  and  that  it  discharges 
600  gallons  per  minute,  it  will  be  evident 
that  the  pressure  of  air  required  to  force 
these  600  gallons  per  minute  out  of  the 
case,  a,  will  be  equal  to  the  force  required 
to  pump  the  600  gallons  of  water  per  mi¬ 
nute  three  feet  high  out  of  the  case; 
therefore  the  power  required  to  raise  6  (0 
gallons  per  minute  three  feet,  must  be 
subtracted  from  the  power  of  the  ma¬ 
chine  ;  so  that  the  useful  effect  of  the  ma¬ 
chine  will  stand  thus  : — Let  a  represent 
the  power  of  the  600  gallons  falling  ten 
feet ;  5,  the  power  requisite  to  pump  the 
6)0  gallons  three  feet  high;  c,  the  friction 
of  the  machine  and  pump  ;  and  z  the  use¬ 
ful  effect ;  then  will  a  —  (6  x  c)  —  z ; 
and  when  b  x  e  =  a,  then  will#  =  o.  Now 
although  the  machine  may  be  made  to 
work  in  tail  water,  it  will  diminish  the 
power  of  the  machine  according  to  the 
height  of  the  tail  water:  and  I  consider  it 
a  very  inferior  plan  compared  with  that 
which  was  proposed,  I  rather  think,  by 
Mr.  Perkins,  and  which  consisted  of  a 
board  fixed  between  two  grooves,  the 
breadth  of  the  wheel-race,  and  reaching 
a  few  inches  from  the  bottom  of  the  race  ; 
two  pipes  or  passages  pass  from  the  reser¬ 
voir  to  the  outside  of  this  board,  and  when 
the  wheel  is  back-flooded,  the  water  is  al¬ 
lowed  to  rush  down  the  pipes  to  the  out¬ 
side  of  the  board,  where  it  forms  a  partial 
vacuum  ;  so  that  the  water  passes  from 
the  wheel  with  little  or  no  obstruction, 
and  without  taking  any  power  from  the 
wheel. 

I  do  not  doubt  that  Mr.  Whitelaw 
thinks  this  addition  to  his  water-engine 
will  have  the  desired  effect  of  overcoming 
the  resistance  of  the  tail  water ;  and  it 
might  not  occur  to  him  at  the  time  he 
made  this  plan  known,  that  it  would  re¬ 
duce  the  power  of  the  machine  in  the  man¬ 
ner  I  have  stated  :  but  perhaps  some  of 
your  numerous  readers  may  view  it  in  a 
different  light  to  myself;  and  if  I  have 
been  mistaken  in  my  ideas  of  the  value  of 
these  alterations  and  additions  to  Barker's 
mill,  I  shall  feel  obliged  if  they  will  point 
them  out,  as  there  is  nothing  better  than 
discussion  for  arriving  at  the  truth  ;  and, 
for  the  present, 

I  remain  your  humble  servant, 

C.  W.  Tonge. 

Manchester. 

Fig.  1,  Barber’s  mill. 

Fig.  2,  Barker’s  mill  improved  by  M.  Mathon 
de  la  Com. 

Fig.  3,  Barker’s  mill,  altered  by  Whitelaw 
and  Stinatt- 
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FERGUSON’S  C  LOCK. 

Shotting  the  apparent  Daily  Motions  of  the  Sun  and  Afoon.  the  Aye  and  Phases  of  the 
Moon,  the  time  of  her  coming  to  the  Meridian,  of  High  and  I.ott  ll'ater.  i$c. 

F I G.  ! . 


Thf.  dial  plate  is  represented  by  fig.  1. 
In  the  hour  circle,  the  twenty-four  hours 
of  the  day  and  night  are  engraved,  the 
upper  twelve  being  noon  and  the  lower 
midnight,  s  is  the  sun,  which  serves  as 
a»i  hour-index,  by  going  round  in  twenty- 
four  hours;  m  is  the  moon,  which  goes 
round  in  twenty-four  hours  fifty  minutes, 
from  any  point  in  the  hour-circle  to  the 
same  point  again,  which  time  is  equal  to 
the  time  of  the  moon  s  (apparent)  going 
round  in  the  heavens,  from  the  meridian 
of  any  place  to  the  same  meridian  again. 
The  sun  is  fixed  to,  and  carried  round,  by 
a  circular  plate,  fig.  2.  The  moon,  m, 
fig.  1,  is  fixed  to  another  circular  plate, 
which  is  seen  in  tig.  1,  and,  being  of  the 
same  diameter  with  the  sun-plate,  hides 
it  from  view.  On  the  sun-plate,  fig.  2, 
are  also  engraven  the  twenty  four  hours  : 
within  this  circle  is  another,  divided  into 
2V ,j  equal  parts  for  the  days  of  the  moon's 
age,  accounted  from  the  time  of  any  new 


moon  to  the  next  after  ;  each  day  stands 
directly  under  the  time  (in  the  small  hour- 
circle)  of  the  moon’s  coming  to  the  meri¬ 
dian,  the  twelve  next  the  sun  standing  for 
mid-day,  the  opposite  midnight.  Thus, 
when  the  moon  is  eight  days  old,  she  comes 
to  the  meridian  about  half-past  six  in  the 
afternoon,  and,  when  sixteen  days  old,  she 
comes  to  the  meridian  about  one  o’clock 
in  the  morning.  Fig.  2,  as  it  appears  in 
the  engraving,  is  drawn  on  a  larger  scale, 
for  the  sake  of  distinctness. 

In  the  moon-plate,  at  a  and  by  there  is 
an  opening  made  to  show  about  four  or 
five  of  the  hours  on  the  plate  below.  Across 
this  opening  are  two  wires  to  serve  as  in- 
dises,  a  showing  the  moon  s  age,  and  b 
tha  time  of  high  water  for  that  day.  These 
wires  must  be  placed  as  far  from  one  an¬ 
other,  as  the  time  of  the  moon’s  coming 
to  the  meridian  differs  from  the  time  of 
high  water  at  the  place  where  the  clock  is 
intended  to  serve.  1  he  wires,  6,  may  be 
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made  to  shift,  in  order  to  accommodate 
it  t>  different  jlic^s  At  London  Bridge, 
it  is  li  h  waer  about  two  hours  and  a 
half  after  the  lunar  meridian. 


Above  the  plate  that  carries  the  nxxm, 
there  is  a  fixed  plate,  N,  supported  by  a 
wire,  a,  the  up|  er  end  of  which  is  fixed  to 
it,  and  the  other  is  bent  at  a  right  angle 


Fig.  2 


and  fixed  into  the  bottom  of  the  dial.  This 
represents  the  earth,  and  the  dot,  l,  Lon¬ 
don,  or  any  other  place  at  which  the  clock 
is  designed  to  show  the  times  of  high  and 
low  water.  Around  this  plate  is  an  el¬ 
liptical  shade  upon  the  moon-plate,  the 
highest  points  of  this  are  marked  high 
water,  and  the  lowest  low  water.  As  the 
plate  turns  round  below  the  plate,  n,  these 
points  come  successively  even  with  l,  and 
stand  just  over  it  at  the  proper  time, 
which  is  also  then  shown  by  the  sun,  s 
among  the  hours  on  the  dial,  plate.  Be¬ 
hind  the  arch  of  the  dial-plate,  is  a  plate, 
H,  that  rises  and  falls  as  the  tide  does. 
Thus,  when  it  is  high  water  (suppose  at 
London),  one  of  the  highest  points  of  the 
elliptical  shade  stands  just  over  L,  and  the 
tide-plate,  h,  is  at  its  greatest  elevation, 
and  the  contrary  when  low  water. 

As  the  sun  goes  round  the  dial  plate  in 
twenty  four  hours,  and  the  moon,  m,  in 
24  h.  50£  m  ,  the  moon  moves  so  much 
slower  than  the  sun,  as  to  make  only  28^ 
revolutions  in  the  time  the  sun  makes  29§ ; 
and,  therefore,  the  moon’s  distance  from 
the  3un  is  continually  changing :  so  that  at 
whatever  time  they  are  together,  or  in 
conjunction,  in  29J  days  afterwards,  they 
will  be  in  conjunction  again;  so  that  the 
cone,  a,  shifts  over  one  day  of  the  moon’s 
age  in  twenty-four  hours. 


Now  for  the  phase  or  appearance  of  the 
moon.  In  the  moon-plate  there  is  a  round 
hole,  p,  through  which,  when  the  sun  and 
moon  are  in  conjunction,  the  whole  space 
is  seen  to  he  black  ;  when  opposite  or  full, 
it  appears  white  ;  when  in  either  of  its 
quarters,  half  black  and  half  white  and  so 
on.  To  accomplish  this  variation,  there  is 
a  black-shaded  space  on  the  sun-plate  be¬ 
low.  See  fig  2,  n/,  f  /. 

The  wheel  work  is  shown  by  figs.  3 
and  4,  in  which  a  and  b  are  two  wheels  of 
equal  diameter,  a  has  fifty-seven  teeth  ; 
its  axis  is  hollow,  and  acts  over  the  axis 
or  collet  of  the  other  wheel;  it  projects 
through  the  dial,  and  carries  the  sun- 
plate,  s,  in  fig.  1.  b  has  fifty-nine  teeth; 
its  axis  projects  through  the  axis  of  a,  and 
carries  the  moon -plate,  m,  fig.  1.  The 
pinion,  c,  of  nineteen  teeth,  takes  into  the 
teeth  of  both  the  wheels  and  turns  them 
round.  This  pinion  is  turned  round  by 
the  clock  in  eight  hours;  and  as  eight  is 
the  third  part  of  twenty-four,  so  nineteen 
is  the  third  part  of  fifty-seven  ;  and,  there¬ 
fore,  the  wheel  of  fifty-seven  teeth,  that 
carries  the  sun,  will  go  round  in  twenty- 
four  hours  exactly;  and  the  wheel,  B,  in 
24  h.  50§  m.— fifty  -seven  being  to  twenty- 
four  as  fifty-nine  to  24  h.  50£  m.  very 
nearly  ;  so  near,  that  in  ninety  days  there 
would  not  be  an  error  of  a  quarter  of  an 
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hour.  On  the  back  of  the  wheel,  «,  is 
fixed  nji  elliptical  ring,  r>,  which,  in  its 
revolution,  raises  and  lets  down  a  short 

Fig.  3. 


bar,  to  which  is  fixed  an  upright,  e,  which 
is  kept  steady  by  two  pins,  and  to  the  top 
of  which  is  fastened  the  tide-plate,  which 
thus  rises  and  falls  twice  in  the  time  of 
the  moon’s  revolving  from  the  meridian  to 
the  meridian  again. 

Fig.  4. 


S 


mnasE 


A  contrivance  of  this  kind  was  adapted 
by  Mr.  Ferguson  to  the  movement  of  an 
old  w’atch,  the  great  wheel  of  which  went 
round  in  four  hours  ;  on  the  axis  of  this, 
he  fixed  a  wheel  of  twenty  teeth,  to  turn  a 
wheel  of  forty  teeth  on  the  axis  of  the 
pinion,  c,  by  which  means  that  pinion 
was  turned  round  in  eight  hours.  The 
way  that  I  should  recommend  would  be 
thus: — Place  on  the  centre  wheel,  which 
goes  round  in  an  hour,  a  pinion  of  six 
teeth  ;  fasten  the  pinion,  c,  to  another 
wheel  of  forty-eight  teeth,  exactly  in  the 
centre,  and  place  it  so  that  it  would  be 
turned  by  the  pinion  of  six  teeth  :  it  would 
thus  revolve  in  eight  hours,  and  turn  the 
other  wheels.  The  principal  expense 
would  be  the  dial  ;  the  wheel  work  would 
not  cost  for  cutting  more  than  two  shil¬ 
lings. 

W.  H. 

Islington. 


SCIENCE  WITHOUT  MYSTERY. 


No.  V. 

ON  OrTICS  AND  THE  PRESERVATION  OF 
THE  SIGHT. 

(Continued  from  p.  10.) 

When  light  is  reflected  or  refracted  at  a 
polished  surface,  the  motion  of  the  gene¬ 
ral  body  of  the  rays  is  conformable  to  the 
laws  already  laid  down;  but  the  light  of 
the  sun,  and  all  other  light  that  is  white, 
or  nearly  so,  and  not  separated  by  previous 
refraction,  is  composed  of  confluent  rays 
of  different  colours,  and  possessing  dif¬ 
ferent  degrees  of  refrangihility.  This  was 
first  discovered  by  .Sir  Isaac  Newton  in 
the  following  experiment: — In  a  dark 
chamber,  at  a  round  hole,  one-third  of  an 
inch  in  diameter,  made  in  the  shutter  of 
a  window,  he  placed  a  glass  prism,  whereby 
the  beam  of  the  sun’s  light,  which  came 
in  at  the  hole,  might  be  refracted  upwards 
towards  the  opposite  wall  of  the  chamber, 
and  there  form  a  coloured  image  of  the 
sun.  The  axis  of  the  prism  w  as  perpen¬ 
dicular  to  the  incident  rays.  About  this 
axis  he  turned  the  prism  slow’ly,  and  saw 
the  refracted  light  or  coloured  image  of 
the  sun  on  the  wall,  first  to  descend,  and 
then  to  ascend.  Retween  the  descent  and 
ascent,  when  the  image  seemed  stationary, 
he  stopped  the  prism,  and  fixed  it  in  that 
posture.  For  in  that  position,  the  refrac¬ 
tions  of  the  light  at  the  two  sides  of  the 
refracting  angle — that  is,  at  the  entrance 
of  the  rays  into  the  prism,  and  at  their 
going  out  of  it — w’ere  equal  to  one  an¬ 
other.  The  prism,  therefore,  being  placed 
in  this  posture,  he  let  the  refracted  light 
fall  perpendicularly  upon  a  sheet  of  white 
paper  at  the  opposite  w’all  of  the  chamber, 
and  observed  the  figure  and  dimensions  of 
the  solar  image  formed  on  the  paper  by 
that  light.  This  image  was  oblong,  and 
not  oval,  but  terminated  with  tw*o  recti¬ 
linear  and  parallel  sides,  and  two  semicir¬ 
cular  ends.  On  its  sides  it  was  bounded 
pretty  distinctly,  but  on  its  ends,  very 
confusedly  and  indistinctly ;  the  light 
there  decaying  and  vanishing  by  degrees. 
The  breadth  of  this  image  answered  to  the 
sun’s  diameter,  and  was  about  two  inches 
and  an  eighth,  including  the  penumbra. 
For  the  image  was  eighteen  feet  and  a 
half  distant  from  the  prism  ;  and  at  this 
distance,  that  breadth,  if  diminished  by 
the  diameter  of  the  hole  in  the  shutter — 
that  is,  by  a  quarter  of  an  inch — subtend¬ 
ed  an  angle  at  the  prism  of  about  half-a- 
degree,  which  is  the  sun’s  apparent  dia¬ 
meter.  Rut  the  length  of  the  image  was 
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about  ten  inches  and  a  quarter,  and  the 
length  of  the  rectilinear  sides  about  eight 
inches;  and  the  refracting  angle  of  the 
prism,  whereby  so  great  a  length  was 
made,  was  (34°.  With  a  less  angle,  the 
length  of  the  image  was  less,  the  breadth 
remaining  the  same.  It  is  farther  to  be 
observed,  that  the  rays  went  on  in  right 
lines  from  the  prism  to  the  image;  and, 
therefore,  at  their  very  going  out  of  the 
prism,  had  all  that  inclination  to  one  an¬ 
other,  from  which  the  length  of  the  image 
proceeded — that  is,  the  inclination  of  more 
than  two  degrees  and  a  half ;  and  yet,  if 
the  rays  had  been  homogeneous  and  equi- 
refrangible,  they  could  not  possibly  be  so 
much  inclined  to  one  another. 


POPULAR  VrEWSAND  ECONOMI¬ 
CAL  APPLICATIONS  OF  GEOLO¬ 
GICAL  SCIENCE. 

No.  y. 

BUILDING. 

The  valuable  assistance  which  geology 
can  render  to  the  architect  in  the  choice 
of  building  materials,  arises  principally 
from  the  necessity  which  exists  for  a  geo¬ 
logist  to  direct  his  attention  to  the  various 
degrees  of  resistance  to  decay  which  rocks 
of  different  kinds  present.  As  certain  trees 
will  bear  the  ocean  air,  even  in  our  unfa¬ 
vourable  climate,  and  others  not — so  with 
stone  ;  it  is  not  equally  durable  in  all 
situations,  but  yields  variously  and  un¬ 
equally. 

This  failure  may  be  attributed  to  two 
causes — the  one  chemical,  and  the  other 
mechanical,  which  I  shall  distinguish  by 
the  terms  decomposition  and  disintegration. 

Decomposition  implies  the  separation  of 
the  component  parts  of  a  stone  from  each 
other,  and,  consequently,  that  some  new 
combinations  are  effected.  These  combi¬ 
nations  are  brought  about  by  water,  oxy¬ 
gen,  or  carbonic  acid  gas.  Stones  con¬ 
taining  such  elements  as  are  readily  acted 
upon  by  these  external  causes,  will  be 
found  most  subject  to  decompose;  and  the 
process  will  be,  in  many  kinds,  much  has¬ 
tened  by  a  loose  texture. 

Stones  containing  saline  matter,  are 
acted  upon  by  water,  particularly  when 
the  soluble  salt  is  in  considerable  propor¬ 
tion  ;  and,  in  some  stones,  the  application 
of  salt  water  soon  destroys  them.  Dolo- 
mieu  says,  u  The  houses  at  Malta  are  built 
with  a  fine-grained  limestone,  of  a  loose 
and  porous  texture,  which  speedily  mould¬ 
ers  away  when  it  has  been  wretted  with 
sea- water.” 


Stones  containing  iron,  which  is  not  in 
a  maximum  state  of  oxidation,  are  often 
destroyed  by  the  absorption  of  oxygen  and 
carbonic  acid  ;  the  presence  of  moisture 
accelerates  their  decomposition,  and  it  is 
always  still  farther  hastened  by  increase  of 
temperature.  According  to  the  observa¬ 
tions  of  Kirwan,  stones  containing  iron 
in  a  low  state  of  oxidation,  are  of  a  black, 
a  brown,  or  a  bluish  colour  ;  and,  in  some 
instances,  when  united  with  alumina  and 
magnesia,  they  are  of  a  grey ;  the  former, 
as  they  become  more  oxygenized,  change 
to  purple,  red,  orange,  and,  finally,  pale 
yellow;  the  latter  become  at  first  blue, 
then  purple,  red,  &c.  But  stones  con¬ 
taining  iron,  combined  with  its  maximum 
of  oxygen,  do  not  readily  decompose,  such 
as  red  porphyry,  jasper,  &c.  When  stones 
contain  magnesia,  lime,  alumina,  carbon, 
or  bitumen,  in  particular  states,  they  are 
subject  to  decomposition,  from  the  affini¬ 
ties  of  one  or  other  of  these  bodies. 

Disintegration  is  the  separation  of  the 
parts  of  stone  by  mechanical  action.  One 
of  its  most  powerful  agents  is  the  conge¬ 
lation  of  water  in  the  minute  pores  and 
fissures  of  stones,  which  bursts  them  open, 
or  separates  small  parts,  according  as  the 
structure  is  slaty  or  irregularly  granulat¬ 
ed.  The  western  and  southern  sides  of 
buildings,  in  northern  climates,  are  most 
subject  to  fail,  because  tke  surface  is  often 
thawed  and  filled  with  wet  in  the  sunny 
part  of  the  day,  and  frozen  again  at  night. 
This  repeated  operation  of  freezing  is  also 
very  injurious  to  sea-walls,  the  piers  of 
bridges,  and  other  works  exposed  alter¬ 
nately  to  water  and  frost.  An  illustra¬ 
tion  of  this  fact  will  be  found  in  the  bridges 
crossing  the  Thames  at  Westminster  and 
Blackfriars,  as  the  materials  of  which 
they  are  composed  may  readily  be  detached 
in  the  winter  season,  by  the  slightest  ex¬ 
ternal  force. 

Note. — When  we  consider  that  the  same 
agents  of  decomposition  and  disintegra¬ 
tion,  which  are  carrying  waste,  and  ruin, 
and  destruction  on  those  structures  of 
man  which  are  exposed  to  the  ever-chang¬ 
ing  atmosphere,  are  alike  at  work  among 
all  the  mightier  monuments  of  nature,  it 
is  difficult  to  avoid  indulging  a  long  train 
of  reflection  on  the  processes  of  decay  which 
thus  seem  to  visit  even  the  inanimate 
kingdoms  of  nature,  subjecting  all  its  ma¬ 
terial  elements  to  continually  renewred 
combinations. 
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A  VISIT  TO  \  l*OT-MANC FAC¬ 
TORY. 

No.  V. 

I  n  describing  the  operations  of  the  thrower 
ami  the  turner,  we  have  spoken  of  the 
thrower’s  wheel  and  the  turning-lathe  as 
being  put  in  motion  by  women  ;  they  are 


sometimes  worked  by  the  steam-engine, 
as  also  the  blunging  of  the  day  and  tho 
sifting  of  the  slip  by  the  slip-maker. 

Having  described  the  operations  of  the 
slip-maker,  the  thrower,  and  the  turner, 
we  will  now  notice  those  of  the  handler — 
the  person  whose  business  it  is  to  affix 
spouts,  handles,  Ac.,  to  the  articles. 


Fig.  1,  the  handler's  bench  :  1,  the  wa¬ 
ter-pot  ;  2,  the  slip-cup;  3,  handles;  4, 
unhandled  ware ;  5,  handled  ware ;  (i, 
broken  handles. 

Fig.  2,  handle-maker’s  bench  :  1,  a  piece 
of  clay;  2,  handle-moulds;  3,  handles; 
4,  a  step. 

Some  articles  of  pottery  that  have  been 
turned,  do  not  pass  through  the  handler’s 
hand  ;  basins,  bowls,  salt-cellars,  egg- 
cups,  <5cc.,  are  not  operated  upon  by  the 
handler.  Cups  are  sometimes  not  handled. 

Handles  are  of  two  sorts — one  kind  are 
made  from  lengths  pressed  out  of  a  box, 
called  the  squeezing-box.  This  box  is  of 
a  cylindrical  form,  having  a  loose  bottom, 
with  a  square  aperture  in  it,  to  which  are 
fitted  plugs  or  dods,  as  the  workmen  call 
them,  with  differently  shaped  orifices.  To 
this  cylinder  is  fitted  a  piston,  actuated  by 
a  screw ;  this  screw  works  in  a  worm 
which  is  placed  over  the  top  of  the  cylin¬ 
der.  A  dod,  having  an  orifice  of  the  re¬ 
quired  form,  is  placed  over  an  aperture  in 
the  bottom  of  the  cylinder.  The  cylinder 
is  then  filled  with  clay,  and  the  piston  in¬ 
serted  ;  the  screw  is  then  turned  round, 
and  the  piston,  pressing  upon  the  clay, 
forces  it  out  through  the  orifice  in  the  dod. 
These  lengths  of  clay  are  cut  into  smaller 
pieces,  bent  in  the  required  form,  and 


placed  to  dry.  These  handles  are  called 
p'ain  Ur  dod  handles  ;  the  other  sort  of 
handles  are  called  pressed  handles.  1  hey 
are  made  thus:— Two  flat  moulds  (repre¬ 
sented  in  fig.  5)  are  made,  each  having 
one-half  of  the  handle  impressed  in  it: 

Fio.  3. 


they  are  made  to  fit  accurately  when  put 
together.  A  roll  of  rlay  is  put  into  the 
impression,  and  the  moulds  forced  toge- 
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ther  until  they  meet.  After  standing  a 
little  while,  the  moulds  are  separated,  and 
the  handle  taken  out.  When  sufficiently 

Fig.  4. 


dry,  the  superfluous  parts  are  cut  away, 
and  the  handle  is  made  fit  for  use. 

>  pouts,  being  hollow,  require  a  little 


f>o 

more  work  than  handles,  in  making  the  . 
A  thin  slice  of  clay  is  forced  into  each 
mould  ;  the  moulds  are  then  put  together, 
and  the  two  halves  of  the  spout  united. 
When  dry,  it  is  removed  from  the  mould, 
and  all  imperfections  being  removed,  it  is 
sponged,  and  made  ready  for  placing  to 
the  teapot. 

The  handles,  &c.,  being  cut  and  smooth¬ 
ed,  they  are  fastened  to  the  articles  with 
slip.  Previous  to  putting  spouts  to  tea¬ 
pots,  and  snips  to  gratered  jugs,  that  part 
beneath  the  article  is  hored  full  of  holes. 
The  snips  that  are  placed  to  gratered  jugs, 
are  previously  cut  and  smoothed.  This 
operation  is  performed  on  other  snips  after 
they  have  been  placed  to  the  jugs  and 
dried  a  little.  Snips  are  made  out  of  a 
mould  by  the  handler.  Previous  to  affix¬ 
ing  handles,  &c.,  to  coloured  ware,  the 
colour  is  removed  from  that  part  of  the 
article  on  which  the  handles,  &c.,  are  in¬ 
tended  to  be  put. 

Some  articles  of  pottery  that  have  been 
turned,  have  figures  of  men,  trees,  ani¬ 
mals,  &c.,  in  relief  upon  them.  These 
figures  are  made  out  of  moulds  (see  fig.  3) 
by  a  boy,  called  the  figure-maker,  and  are 
placed  upon  the  articles  by  the  handler. 
The  pots  that  are  generally  figured,  are 
articles  of  lustreware  and  chinaware.  The 
figures  that  are  put  on  lustreware,  are 
made  of  white  clay;  those  put  on  china- 
ware,  are  made  of  blue  clay. 

Pepper-castors  are  turned  in  two  parts — 
the  castor  and  the  cover,  or  knob.  'I  he 
knob  is  bored  full  of  holes,  and  placed  on 
the  castor  by  the  handler.  The  cutting 


Fig.  5. 


of  the  semicircular  piece  out  of  the  edge  of 
mustard-pot  covers,  to  admit  the  spoon,  is 
an  operation  of  the  handler. 


After  the  turned  and  handled  ware  have 
stood  a  few  days  to  harden,  they  are  re¬ 
moved  into  the  greenhouse.  A  person 
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attends  here  to  count  them,  and  to  see 
whether  they  have  been  well  or  ill  pot  up. 

M’e  have  now  carried  the  manufacture 
of  turned  ware,  tip  to  the  process  of  bak¬ 
ing  or  firing.  In  our  next,  we  will  pro¬ 
ceed  with  the  manufacture  of  pressed  ware. 
When  we  have  brought  that  up  to  the 
same  point,  we  will  do  as  the  workmen 
generally  do — viz.  fire  them  both  toge¬ 
ther. 

Fio.  6. 


h  ig.  3,  a  figure-mould. 

Fig.  4,  a  squeezing-box:  1,  the  box; 
2,  the  screw;  3,  a  length  of  clay. 

Fig.  5,  a  handle-mould. 

Fig.  6,  a  spout-mould. 

SUPPLY  OF  WATER  TO  LONDON. 

(Continued  from  page  44.) 

The  first  information  against  the  quality 
of  the  water  supplied  to  London,  occurred 
so  early  as  1307.  In  that  year  we  find 
that  Henry  Lacy,  Earl  of  Lincoln,  com¬ 
plained  to  the  Parliament  that  the  river 
of  Wells  running  into  the  Thames,  was 
obstructed  by  the  u  filth  of  the  tanners 
and  such  others;”  upon  which  it  was  or¬ 
dered  to  be  cleansed — an  operation  which, 
in  this  and  other  inlets,  was  repeatedly 
found  necessary.  But  the  Thames  itself 
is  described  as  a  clear  broad  stream,  yield¬ 
ing  “an  infinite  plenty  of  excellent,  sweet, 
and  pleasant  fish,  wherewith  such  as  inha¬ 
bit  near  to  her  banks  are  fed  and  fully 
nourished.” 

But,  as  the  population  of  London  in¬ 
creased,  and  as  the  City  became  gradually 
the  site  of  commercial  speculation,  seve¬ 
ral  causes  of  deterioration  were  brought 
into  operation.  Hence,  in  the  reign  of 
Henry  VIII.  an  Act  of  Parliament  was 
passed,  prohibiting  “  the  misordering  of 
the  said  river,  by  casting  in  of  dung  and 
other  filth.”  Nevertheless,  at  the  com¬ 
mencement  of  the  seventeenth  century,  it 
was  observed  that,  on  comparing  the 
Thames  water  with  that  of  the  New 
River,  the  former  “  did  sooner  become 
fine,”  and  was  “  ever  a  clearer  water.” 

About  1817,  five  of  the  water-work 
companies — viz.  the  New  River,  Chelsea, 
East  London,  Middlesex,  and  Grand 


Junction,  entered  into  a  compact  to  estab¬ 
lish  a  close  monopoly.  This  was  carried 
into  effect  by  the  ostensible  retirement 
from  each  allotted  district,  of  all  the  com¬ 
panies  previously  acting  in  competition, 
leaving  the  company  which  represented 
this  confederacy,  in  exclusive  possession  of 
the  field.  This  gave  immediate  dissatis¬ 
faction  to  the  capitalists,  whom  it  ex¬ 
cluded  from  all  fair  and  honourable  com¬ 
petition  ;  the  attention  of  the  public  was 
consequently  called  to  the  subject,  and 
the  inhabitants  were  advertised,  that  the 
water  which  they  had  been  in  the  habit 
of  drinking  and  applying  to  every  culinary 
and  domestic  purpose,  was  loaded  and 
impregnated  with  the  most  offensive  and 
disgusting  impurities. 

This  enunciation,  sanctioned  as  it  was 
by  the  highest  scientific  and  medical  au¬ 
thorities,  caused,  naturally,  great  excite¬ 
ment  :  public  meetings  were  convened, 
petition  after  petition  presented  to  Par¬ 
liament,  and,  at  length,  in  1821,  being 
formally  brought  before  the  notice  of  the 
House  of  Commons,  a  select  committee 
was  appointed  to  investigate  the  subject. 
Accordingly  this  committee  gave  a  long 
report,  which  terminated  in  a  recommen¬ 
dation,  that  a  Bill  should  be  passed  to  re¬ 
gulate  the  water-companies,  and  here  the 
matter  dropped.  But  the  facts  which  this 
committee  had  elicited,  were  of  so  start¬ 
ling  and  appalling  a  character,  that  the 
public  became  now  still  more  dissatisfied, 
arid  more  petitions  were  sent  to  Parliament. 
A  commission  was  at  last  appointed,  con¬ 
sisting  of  Dr.  Roget,  Thomas  Brande,  and 
the  late  Thomas  Selford  ;  and  these  gen¬ 
tlemen  gave  in  their  report  early  in  the 
year  1828. 

The  whole  of  their  evidence  proves  un¬ 
equivocally,  that  the  water  of  the  Thames, 
which  supplies  more  than  half  the  City, 
has  for  years  been  undergoing  progressive 
deterioration  ;  and,  as  the  causes  by  which 
these  unhappy  effects  have  been  induced 
are  still  in  active  operation,  the  evil  com¬ 
plained  of  not  only  continues,  but  mani¬ 
festly  becomes  more  and  more  aggravated. 
That  some  of  the  water-companies  have 
endeavoured,  since  the  publication  of  this 
Report,  to  give  a  purer  and  more  whole¬ 
some  supply,  by  drawing  the  water  off 
higher  up  the  river,  and  introducing  an 
improved  system  of  filtration,  I  cheerfully 
concede ;  but  these  measures  are  not  ade¬ 
quate  to  produce  the  desired  end. 

Having  now  briefly  referred  to  the  im¬ 
purities  of  the  river  waters  that  supply 
this  Metropolis,  I  come  at  once  to  the  re¬ 
medy  ;  and  this  may  be  effected  by  adopt¬ 
ing  the  }  lan  which  originated  with  Mr. 
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Paten,  to  procure  good  water  from  the 
valley  of  the  chalk  hills,  near  Bushy, 
Herts. 

{To  be  continued.') 

HERBERT’S  PATENT  COFFERED 
SPADES,  &c. 

In  the  ordinary  mode  of  manufacturing 
coffered  instruments,  the  workman  takes 
two  pieces  of  iron,  called  “  half-moulds 
between  these  two — that  is,  a  pair  of  half¬ 
moulds — a  wedge-shaped  piece  of  steel  is 
introduced  ;  the  three  pieces  are  then  sub¬ 
jected  to  the  ordinary  process  of  welding, 
to  unite  them  into  one  piece,  and,  by  ham¬ 
mering  or  rolling  the  combined  mass,  it 
is  u  plated  out "  or  extended  to  the  desired 
form  for  a  spade,  leaving  the  requisite  ca¬ 
vity,  called  the  coffer,  for  the  reception  of 
the  lower  extremity  of  the  handle.  Now 
the  chief  imperfection  of  this  mode  of  ma¬ 
nufacture,  consists  in  the  erroneous  posi¬ 
tion  of  the  piece  of  steel.  When  the  spade, 
shovel,  or  other  implement  is  worn  away 
by  use,  the  cutting  or  working  edge, 
which  is  a  chisel,  and  not  an  axe-edge,  is 
always  produced  out  of  the  upper  iron 
plate  instead  of  the  steel.  This  iron  edge, 
it  is  well  known,  after  a  short  wear,  be¬ 
comes  bent  and  torn  ;  and  thereby  not  only 
works  unpleasantly,  but,  from  the  means 
of  attachment  which  the  irregular  edge 
affords  to  the  soil,  speedily  becomes  foul, 
and  hence  increases  considerably  the  la¬ 
bour  of  working  with  such  implements. 

The  object  of  these  improvements  is,  to 
increase  the  durability  and  efficiency  of 
the  implements,  and,  as  a  consequence  of 
the  latter  quality,  to-”  reduce  the  labour  of 
the  workman.  For  this  purpose,  take  a 
pair  of  half-moulds  and  weld  them  toge¬ 
ther  first,  and  then  take  a  piece  of  steel, 
as  used  in  the  ordinary  manufacture,  and 
plaee  it  on  the  exterior  or  upper  surface  of 
th  two  welded  half-moulds,  and  weld  it 
on  the  cavity  called  the  coffer,  being 
formed  or  preserved  in  the  usual  manner. 
By  this  plan,  after  u  plating-out’’  the 
spade  by  hammering  or  rolling,  the  piece 
of  steel  will  cover  the  greater  part  of  the 
face  of  the  implement,  and  will  thus  form 
the  constant  edge  of  the  same  ;  the  wear 
of  the  tool  always  producing  and  main¬ 
taining  a  sharp  chisel-formed  edge,  which 
cuts  its  way  with  unusual  facility,  and, 
from  the  superior  hardness  of  the  steel 
face,  it  works  bright  and  clear  under  cir¬ 
cumstances  which  render  ordinary  iron¬ 
faced  implements  corroded  and  foul. 


The  object  of  this  invention  is  to  supply 
heated,  and,  consequently,  expanded  gas 
to  the  burner,  thereby  effecting  consider¬ 
able  economy  in  the  quantity  of  gas  con¬ 
sumed,  without  detriment  to  the  light. 
The  burner  itself  is  of  the  ordinary  Ar- 
gand  construction  ;  but  instead  of  being 
supplied  in  the  usual  manner  from  the 
cool  pipe,  a  tube  is  conveyed  to  the  upper 
part  of  the  flame,  carrying  the  gas  into  a 
hollow  ring,  from  whence,  after  being 
highly  heated  and  rarified,  it  is  conducted 
down  again  to  supply  the  burner ;  and 
the  result,  according  to  the  inventer,  will 
be  a  much  more  advantageous  consuming 
of  a  given  quantity  of  gas ;  for  it  will  be 
found,  that  a  less  quantity  of  gas  consumed 
by  a  burner,  when  the  gas  is  in  a  heated 
state,  will  give  an  equal  light  to  that 
which  would  be  obtained  from  a  larger 
quantity  of  gas  consumed  in  the  same 
time  by  a  similar-sized  burner,  according 
to  the  ordinary  means  of  consuming  gas. 

STORM  AT  PLUYIGNER. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  take  the  liberty  of  sending  you 
the  following  article,  which  appeared  in 
the  Courrier  de  V Europe  of  the  6th  inst., 
thinking  it  might  interest  some  of  the 
readers  of  your  valuable  Journal. 

The  Journal  H ermine  (Nantes)  gives 
singular  details  of  a  storm  which,  on  the 
11th  instant,  visited  the  town  of  Pluvig- 
ner  (Morbihan.) 

A  funeral  service  wTas  going  on  in  the 
church,  and  the  priest  had  just  begun  the 
sanctus,  when,  on  a  suddin,  the  church 
appeared  to  be  in  flames  ;  a  brownish  mass 
of  fire,  of  the  size  of  half-a-barrel,  was 
passing  from  one  window  to  another, 
breaking  the  frames,  with  a  dreadful  hiss¬ 
ing.  This  instantaneous  apparition  was 
followed  by  a  thick  smoke  and  a  sulphu¬ 
reous  smell,  and  by  a  tremendous  crash  of 
thunder.  A  general  alarm  followed  the 
explosion  ;  the  congregation,  as  well  as 
the  priests,  wTere  thrown  with  their  faces 
on  the  floor,  and  remained  for  some  time 
incapable  of  moving.  The  officiating 
priest  (the  abbot,  Mr.  William)  fell  on  his 
knees,  with  his  head  resting  on  the  altar. 
A  woman,  more  courageous  than  the  rest, 
went  to  the  vestry-room,  wThere  the  priests 
had  retired,  to  invite  them  to  come  and 
give  assistance  to  the  wmunded.  But  what 
a  scene  of  desolation  met  their  view  !  Per¬ 
sons  lying  senseless  on  the  floor,  some  with 
one  side  of  their  body  paralysed,  others 
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wiili  their  legs  scorched:  while  others 
lay  prostrate  from  the  effects  of  panic,  or 
from  the  violence  of  commotion. 

From  twelve  to  fourteen  persons  were 
severely  injured.  The  only  person  who 
was  killed,  was  the  ringer,  who  was  found 
still  holding  in  his  hand  the  rope  of  his 
hell.  The  lightning  had  left  no  other 
mark  on  his  person,  than  a  severe  contu¬ 
sion  on  his  left  cheek.  Some  very  extru- 
ordinai y  occurrences signalized  this  awful 
phenomenon  A  piece  of  five  centimes 
(a  halfpenny),  in  the  pocket  of  a  woman, 
was  cleaned,  and  the  effigy  entirely  ef¬ 
faced,  without  any  injury  to  her  person  ; 
others  lost  their  chaplets;  the  censer  was 
snatched  from  the  hands  of  a  chorist,  and 
thrown  to  a  distance;  more  than  twenty 
women,  who  had  nails  to  their  sabots,* 
had  tlem  torn  from  their  feet. 

When  the  first  panic  was  ovei,  the  ab¬ 
bot,  Mr.  William,  ascended  again  the 
altar,  to  terminate  the  mass.  The  atten¬ 
tion  was  afterwards  directed  towards  the 
tower,  which,  it  is  supposed,  served  to 
conduct  the  fluid  into  the  interior  of  the 
church  ;  for  it  was  found  to  he  cracked 
on  three  sides,  one  of  which  presented  a 
verv  large  hole.  Some  stones  of  a  consi¬ 
derable  si7,e  were  detached  from  the  walls, 
others  were  thrown  out  of  their  vertical 
position,  so  that  it  is  expected  that  the 
tower  will  give  way.  The  frequent  fall¬ 
ing  of  the  stones  renders  the  approach  to 
it  very  dangerous;  the  neighbours  have 
thought  it  prudent  to  leave  their  abodes. 
The  Iwvdyof  the  church,  likewise,  does  not 
seem  very  safe,  for  there  are  manv  marks 
of  its  having  been  very  strongly  shaken  ; 
a  largo  stone  has  been  torn  from  the  w  all 
and  thrown  to  a  great  distance,  and  some 
lieams  of  the  timl>er-work  were  broken  to 
pieces.  The  way  by  which  the  fluid  made 
its.e'-cape,  is  not  known  ;  hut  its  devasta¬ 
tions  were  not  limited  to  the  church  :  for 
it  passed  afterwards  through  the  street, 
where  many  houses  were  struck,  in  which 
some  phenomena,  no  less  wonderful,  took 
place  ;  a  horse  was  also  throw  n  down,  and 
deprived  suddenly  of  his  four  shoes.  'Hie 
misfortune  with  which  Pluvigner  has  been 
visited  is  so  much  the  greater,  as  its  tower, 
erected  only  sixty  years  ago,  was  one  of 
the  finest  specimens  of  architecture  in 
Morbihan. 

I  remain.  Sir, 

Your  obedient  servant, 

D.  V. 

T  wickenham. 


•  Wooden  clogs  worn  by  the  peasantry. 


RAILWAYS. 

Tkv  years  ago,  railways,  a*  a  means  of 
general  transit  for  passengers  and  goods, 
were  almost  untried.  Now.  they  are 
spreading  over  the  country  like  a  net¬ 
work  ;  about  150  railways  hte  already  in 
use  in  Great  Britain  and  Ireland  ;  and 
about  60,000,000  of  money  are  invested  in 
them.  They  are  upsetting  all  our  former 
notions  and  altering  our  social  condition ; 
they  are  pouring  the  country  into  London, 
and  spreading  I. on  don  over  the  country. 
Northwards  we  are  carried  as  far  as  Lan¬ 
caster,  a  distance  of  241  miles  from  Lon¬ 
don,  in  eleven  or  twelve  hours  by  the  bon- 
don  and  Birmingham,  Grand  Junction, 
North  Union,  and  Lancaster  and  Preston; 
where,  though  for  the  present  it  stops, 
there  will,  no  doubt,  he  a  continuation, 
by  Penrith,  to  Carlisle  and  Glasgow. 
The  same  lines  link  with  \S  igan,  Bolton, 
Manchester,  and  Liverpool,  Ac.  At 
Rugby,  eighty-three  miles  from  London, 
on  the  London  and  Birmingham  line,  the 
Midland  Counties  carries  us  to  Notting¬ 
ham  and  Derby;  and  at  Derby  we  can 
get,  hv  the  North  Midland  and  its  junc¬ 
tions,  to  Chesterfield,  Sheffield,  Leeds,  and 
York  ;  or,  instead  of  going  on  to  York, 
we  may  double,  like  a  hunted  hare,  turn 
off  to  Hull  by  Selby,  or  from  Selby  to 
Leeds.  At.York,  the  Great  North  of  Eng¬ 
land  Railw  ay,  now  in  progress,  will  carry 
ns  to  Durham  and  Newcastle;  and  at 
Newcastle  we  can  cross  the  island  to  Car¬ 
lisle.  Returning  to  London,  we  find  the 
Great  Western  Railway  opening  to  us  the 
western  coast;  and  by  it  and  its  western 
junctions,  not  only  enabling  Loudon  citi¬ 
zens  to  spend  a  day  comfortably  at  Wind¬ 
sor,  hut  joining  Bristol  and  Bath,  Glou¬ 
cester  and  Cheltenham,  either  now  or 
shortly.  The  south  coast,  again,  is  almost 
free  to  us,  by  the  Southampton  and  Brigh¬ 
ton  Railways,  along  with  the  Greenwich 
and  its  adjuncts,  to  Croydon  nnd  Dover, 
all  either  made  or  making.  Again,  the 
north-east  coast  is  accessible,  by  the  East¬ 
ern  Counties  Railway,  to  Ipswich  and 
Norwich;  and  all  who  wish  to  avoid  the 
intricacies  of  the  London  portion  of  the 
Thames,  called  the  ‘‘  Pool,'*  or  who  are 
in  a  hurry  to  reach  a  dinner  of  white  bait, 
can  he  whirled  from  the  City  to  Black  wall. 
—  Liverpool  Standard. 

LIST  OF  NEW  PATENTS. 

John  Jonhs,  of  Leeds,  brush  manufacturer,  for 
certain  improvements  in  earding  engines  for  card- 
ing  wool  or  other  fibrous  substances.  Commu¬ 
nicated  by  a  foreigner  i«  .siding  abroad.  Scaled 
lkrembcr  23,  18 10.  (Six  months.) 


69 


THE  PENNY  I\!E(’H 

Joseph  Barker,  of  Regent  Street,  artist,  for 
iprovements  in  gas-meters.  Sealed  December 
b  1840.  (Six  months.) 

John  Buchannan,  of  the  City  of  Glasgow,  coach- 
likler,  for  certain  improvements  in  wheel  car- 
ages,  whether  for  common  roads  or  railways. 
:aled  December  28,  1840.  (Six  months.) 

William  Bridges  Adams,  gentleman,  of  Por- 
tester  Terrace,  for  certain  improvements  in  the 
instruction  of  wheel  carriages,  and  of  certain 
>pendages  thereto.  Sealed  December  28,  1840. 
ix  months.) 

John  Wells,  gentleman,  of  Vale  Place,  Ham- 
ersmith,  for  certain  improvements  in  the  manu- 
cture  of  coke.  Sealed  December  30,  1840.  (Six 
ontbs.) 

William  Ilenry  Kempton,  gentleman,  of  the 
ity  Road,  for  improvements  in  cylinders,  to  be 
;ed  for  printing  calicoes  and  other  fabrics. 
?aled  December  30,  1840  (Six  months.) 

Henry  Adcock,  of  Winstanley,  civil  engineer, 
r  improvements  in  the  means  or  apparatus  for 
tndensing,  concentrating,  and  evaporating  aeri- 
rm  and  other  fluids.  Sealed  December  30, 
140.  (Six  months.) 

William  Hensman,  of  Woburn,  machinist, 
r  improvements  in  ploughs.  Sealed  December 
1,  1840.  (Six  months.) 

Joseph  Parkes,  of  Birmingham,  button-manu- 
icturer,  for  improvements  in  the  manufacture  of 
>vered  buttons.  Sealed  December  31,  1840. 
lix  months.) 

William  Newton,  of  Chancery  Lane,  civil  en- 
neer,  for  certain  improvements  in  the  rigging 
F  ships  and  other  navigable  vessels.  Communi- 
ited  by  a  foreigner  residing  abroad  Sealed  De- 
;mber31,  1840.  (Six  months.) 

Francis  Burdett  Whitaker,  of  Royton,  Lancas- 
;r,  cotton-spinner,  for  certain  improvements  in 
le  machinery  or  apparatus  for  drawing  cotton 
ad  other  fibrous  substances,  which  improve- 
lents  are  also  applicable  to  warping  and  dress- 
lg  yarns  of  the  same.  Sealed  December  31, 
840.  (Six  months.) 

Joseph  Stubs,  of  Warrington,  file-manufac- 
irer,  for  certain  improvements  in  the  construc- 
on  of  screw-wrenches  and  spanners,  for  screw- 
lg  and  unscrewing  nuts  and  bolts.  Communi- 
ited  by  a  foreigner  residing  abroad.  Sealed  De- 
imber  31,  1840.  (Six  months.) 

Thomas  Robert  Sewell,  of  Carrington,  Notting- 
am,  lace-manufacturer,  for  certain  improvements 
l  obtaining  carbonic  acid  from  certain  mineral 
lbstances.  Sealed  Dec.  31,  1840.  (Six  months.) 

William  Henry  Kempton,  of  Pentonville,  gen- 
eman,  for  improvements  in  lamps.  Sealed  De- 
unber  31,  1840.  (Six  months.) 

John  Grylls,  of  Portsea,  for  improvements  in 
lachinery  used  for  raising  and  lowering  weights, 
ealed  December  31,  1840.  (Six  months.) 

Joseph  Hay  ley,  of  Manchester,  engineer,  for 
n  improved  lifting-jack  for  raising  or  removing 
.*avv  bodies,  which  is  also  applicable  to  the  pack- 
ig  or  compressing  of  woods  or  other  substances, 
uled  December  31,  1840.  (Six  months.) 

Louis  Holheck,  gentleman,  of  Hammersmith, 
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for  improvements  in  obtaining  or  producing  oil. 
Communicated  by  a  foreigner  residing  abroad. 
Sealed  December  31,  1840.  (Six  months.) 

Henry  Scott,  of  Brownlow  Street,  Bedford 
Row,  surgeon,  for  improvements  in  manufacture 
of  ink  or  writing-fluids.  Sealed  December  31, 

1840.  (Six  months.) 

Charles  Golightly,  of  Gravel  Lane,  Southwark, 
gentleman,  for  a  new  apparatus  for  obtaining 
motive  power.  Sealed  January  4,  1811.  (Six 
months.) 

George  Child,  of  Lower  Thames  Street,  mer¬ 
chant,  for  improvements  in  the  manufacture  of 
bricks  and  tiles,  parts  of  which  improvements  are 
applicable  to  compressing  peat  and  other  mate¬ 
rials.  Communicated  by  a  foreigner  residing 
abroad.  Sealed  January  4,  1841.  (Six  months.) 

John  Swindells,  of  Manchester,  manufacturing 
chemist,  for  certain  improvements  in  the  manu¬ 
facture  of  artificial  stone,  cement,  stucco,  and 
other  similar  compositions.  Sealed  January  6, 

1841.  (Six  months.) 

William  Newton,  of  Chancery  Lane,  civil  en¬ 
gineer,  for  certain  improvements  in  looms  for 
weaving.  Communicated  by  a  foreigner  resid¬ 
ing  abroad.  Sealed  January  6,  1841  Six 
months.) 

John  Rock  Day,  of  Great  Queen  Street,  Lin¬ 
coln’s  Inn  Fields,  sadlers’  ironmonger,  for  certain 
improvements  in  the  construction  of  collars  for 
horses,  and  other  draft  animals.  Sealed  Janu¬ 
ary  6,  1841.  (Six  months.) 

Henry  Gunter,  of  Cullum  Street,  Fenchurch 
Street,  merchant,  for  improvements  in  preserving 
animal  and  \  egetable  substances.  Sealed  Janu¬ 
ary  6, 1841.  (Six  months.) 

Henry  Bessemer,  of  Percival  Street,  Clerkeu- 
well,  for  a  new  mode  of  checking  the  speed  of,  or 
stopping  railroad  carriages  under  certain  circum¬ 
stances.  Settled  January  6,  1841.  (Six  months.) 

William  Thompson,  of  Upper  North  Place, 
Gray’s  Inn  Road,  bruslimaker,  for  improvements 
in  the  construction  and  mounting  of  various 
kinds  of  brushes  and  brooms.  Sealed  January  8, 
1841.  (Six  months.) 

William  Lacey,  of  Birmingham,  agent,  for  cer¬ 
tain  combinations  of  vitrified  and  metallic  sub¬ 
stances  applicable  to  the  manufacture  of  ornamen  ts, 
and  the  decoration  and  improvements  of  articles  of 
domestic  utility  and  of  household  furniture  ;  also 
applicable  to  church  windows  and  shop  lights. 
Sealed  January  1 1 ,  1841.  (Six  months.) 

Matthew  Uzielli,  of  King  William  Street, 
merchant,  for  improvements  in  impregnating  and 
preserving  wood  and  timber  for  various  useful 
purposes.  Communicated  by  a  foreigner  resid¬ 
ing  abroad.  Sealed  January  11,  1841.  (Six 
months.) 

’William  Newton,  of  Chancery  Lane,  civil  en¬ 
gineer,  for  improved  machinery  for  cleaning 
wheat  and  other  grain  or  seeds  from  smut  and 
other  injurious  matters.  Communicated  by  a 
foreigner  residing  abroad.  Sealed  January  11, 
1841.  (Six  months.) 

John  Barwise,  of  St.  Martin’s  Lane,  chrono¬ 
meter-maker,  and  Alexander  Bain,  of  35,  Wig- 


70 


THE  PENNY  MECHANIC  ANI)  CHEMIST. 


more  Street,  Cavendish  Square,  machinist,  for 
their  invention  of  improvements  in  the  applica¬ 
tion  of  moving  power  to  clocks  ami  time-pieces. 
Sealed  January  11,  1H 1 1 .  (Six  months.) 

Thomas  Harris,  of  Chilfnal,  in  the  county  of 
Salop,  veterinary  surgeon,  for  an  improved  horse¬ 
shoe.  Scaled  January  11,  1841.  (Six  months.) 

Joseph  Hall,  of  Cambridge,  grocer  and  draper, 
for  a  seed  and  dust-di»per*er,  which  is  particu¬ 
larly  applicable  to  the  freeing  of  com  and  other 
plants  from  insects.  Sealed  January  14,  1811. 
(Six  months.) 

Walter  Hancock,  of  Stratford-le-Bow,  in  the 
county  of  Essex,  for  certain  improved  means  of 
preventing  accidents  on  railways.  Sealed  Ja¬ 
nuary  14,  1811.  (Six  months.) 

Pierre  Armand  Lc  Comte  de  Fontainemoreau, 
of  Skinner  Place,  Size  Lane,  for  an  improved 
machinery  for  carding  aud  spinning  wools  and 
hairs,  which  he  titles  “  Filo  Finisher.’"  Com¬ 
municated  by  a  foreigner  residing  abroad.  Sealed 
January  14,  1X41.  (Six  months.) 

Mclcher  Gakner  Todd,  of  the  Island  of  St. 
Lucia,  for  a  certain  improved  form  of  apparatus 
for  the  distilling  and  rectification  of  spirits. 
Scaled  January  14,  1X41.  (Six  months.) 

John  Loach,  of  Birmingham,  brass-founder, 
for  certain  improvements  in  castors  applicable  to 
cabinet  furniture  and  other  purposes.  Sealed  Ja¬ 
nuary  14,  1X41.  (.Six  months.) 

William  King  Wcstley,  of  Leeds,  flax-mer¬ 
chant,  for  certain  improvements  in  carding,  comb¬ 
ing,  straightening,  cleansing,  and  preparing  for 
spinning  hemp,  flax,  and  other  fibrous  sub¬ 
stances.  Sealed  January  14,  1X41.  t,Si x  months.) 

William  Renworthy,  of  Blackburn,  spinner, 
and  James  Bullough,  of  the  same  place,  over¬ 
looker,  for  certain  improvements  in  machinery, 
or  apparatus  for  weaving  Sealed  January  14, 
1811.  (Six  months.) 

Charles  Cameron,  Esq.,  of  Mount  Veinon, 
Edinburgh,  for  certain  improvements  in  engines, 
to  be  actuated  by  steam  and  other  elastic  fluid. 
Sealed  January  14,  1X11.  (Six  months.) 

Samuel  Hall,  of  B  as  ford,  Nottingham,  civil 
engineer,  for  improvements  in  the  combustion  of 
fuel  aud  smoke.  Sealed  January  14,  1X11.  (Six 
months.) 

Alexander  Jones,  of  King  Street,  London,  en¬ 
gineer,  for  improvements  in  the  manufacture  of 
cop;>er  tubes  and  vessels.  Scaled  January  14, 
1X11.  (Six  months.) 

Edward  Foard,  of  Queen’s  Head  Lane,  Isling¬ 
ton,  machinist,  for  an  improved  method,  or  im¬ 
proved  methods,  of  supplying  fuel  to  the  fire¬ 
places  or  grates  of  steam-engine  toilers,  brewers' 
coppers,  and  other  furnaces ;  as  well,  also,  to  the 
fire-places  employed  in  domestic  purposes,  and, 
generally,  to  the  supplying  fuel  to  furnaces  or 
fire-places,  in  such  a  manner  as  to  consume  the 
smoke  generally  produced  in  such  furnaces  or 
fire-places.  Scaled  January  16,  1811.  (Six 
months.) 

John  Ames,  of  Plymouth,  painter,  for  a  new 
and  improved  method  of  making  paint  from  ma¬ 


terials  not  before  used  for  that  puqnisc.  Sealed 
January  16,  1841.  (Six  months.) 

James  Smith,  of  Dcanston  Works,  Kilmadock, 
Perth,  cotton-apinner,  for  certain  improvements  in 
the  preparing,  spinning,  and  weaving  cotton, 
silk,  wool,  uml  other  fibrous  substances,  and  in 
measuring  and  folding  woven  fabrics,  und  in  the 
machines  and  instruments  for  these  purposes. 
Scaled  January  19,  1841.  (Six  mouths.) 

Thomas  Robinson,  Esq.,  of  Wilmington  Square, 
Middlesex,  for  improvements  in  drying  woollen 
and  other  fabrics.  Sealed  Jauuary  19,  1811. 
(Six  months.) 

Thomas  Vaux,  of  Frederick  Street, Gray's  Inn 
Lone,  worsted-manufucturer,  for  improvements  in 
horse-shoes.  Scaled  January  19,  1841.  (Six 
months.) 

Caleb  Bedells,  of  Leicester,  manufacturer, 
Christopher  Nickels,  of  York  Road,  Lambeth, 
gentleman,  and  Archibald  Turner,  foreman  to  the 
said  Caleb  Bedells,  for  improvements  in  the 
manufacture  of  braids  and  plaits.  Partly  com¬ 
municated  by  a  foreigner  residing  abroad. 
Scaled  January  19,  1811.  (Six  mouths.) 


MISCELLANEA. 

Old  English  Travelling  --A  writer  describing 
England  early  in  the  reign  of  William  the  Third, 
“  of  glorious  memory,"  speaks  of  it  as  excelling 
all  other  countries  in  the  convenience  of  coaches, 
but  especially  that  of  stage-coaches,  which  he 
praises  for  their  commodiousness  and  ease,  and 
particularly  for  their  exjicdition  “  Here  one 
may  be  transported,”  he  says,  “  without  over- 
violent  motion,  and  sheltered  from  the  injuries  of 
the  air,  to  the  most  noted  places  in  Kuglaud,  with 
as  much  speed,  that  some  of  these  coaches  will 
reach  utove  fifty  miles  in  a  summer’s  day!" 

Statistics  oj  (las. — For  lighting  Ixmdon  with 
gas,  there  arc  eighteen  public  gas-works;  twelve 
public  gas-companies;  2,800,000/.  capi'al  em¬ 
ployed  in  works,  pipes,  tanks,  gas-holders,  appa¬ 
ratus;  45,000/.  yearly  revenue  derived ;  180,000 
tons  of  coals  used  in  the  year  for  making  gas; 
1,460,000,000  cubic  feet  of  gas  mode  in  the  year  ; 
30,400  public  or  street  consumers;  about  2050 
of  these  are  in  the  City  of  I-ondon  ;  380  lamp¬ 
lighters  employed;  176  gas-holders,  several  of 
them  double  ones,  capable  of  storing  5,500,000 
cubic  feet;  890  tons  of  coals  used  in  the  retorts 
in  the  shortest  day,  in  twenty-four  hours; 
7,120,000  cubic  feet  of  gas  used  in  the  longest 
night — say  24th  December.  Atout  2500  persons 
are  employed  in  the  Metropolis  alone,  in  this 
branch  of  manufacture.  Between  1822  and  1X27, 
the  quantity  consumed  nearly  doubled  itself;  and 
in  five  years,  between  1X27  and  1832,  it  doubled 
itself  again. 

The  human  form  is  affected  by  climate,  like 
plants;  it  is  developed  more  catly  in  the  sunuy 
south  than  in  the  frozen  north  ;  the  imitative  arts 
arc  also  more  easily  acquired,  and  the  faculties  un¬ 
fold  earlier ;  but  children  torn  in  the  north  have 
firmer  and  more  staged  habits,  attain  greater 
combinations  of  thought,  and  think  more  pro- 
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The  navigable  canals  used  for  the  transport  of 
goods  and  produce  in  England  alone,  are  esti¬ 
mated  now  (18:38)  to  exceed  2200 miles  in  length; 
while  the  navigable  rivers  exceed  1800  miles ; 
making  together  more  than  4000  miles  of  inland 
navigation  ;  the  greater  part  of  which  has  been 
created  or  rendered  available  during  the  last 
eighty  years.  The  whole  extent  of  navigable 
canals  at  this  moment  available  in  Ireland,  does 
noi  amount  to  300  miles;  and,  including  navi¬ 
gable  rivers,  the  entire  water  communication  does 
not  exceed  400  miles  for  the  whole  island. — 
Newspaper  Paragraph. 

iimmmaNS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  Fe¬ 
bruary  24,  Robert  Addams,  Esq.,  on  Optics. 
Friday,  February  26,  Election  of  Officers. 
At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution , 
6  and  7,  Great  Smith  Street. — Thursday, 
February  25,  Basil  Montagu,  Esq.,  Q.  C.,  on 
Imagination.  At  half-past  eight. 


Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rother¬ 
hithe. —  Monday,  February  22,  Mr.  Joseph 
Hughes,  on  the  Evils  and  Fallacies  of  Social¬ 
ism.  At  half-past  eight  precisely. 

Eastern  Literary  and  Scientific  Institution,  88, 
Hackney  Road. — Tuesday,  February  23,  E. 
W.  Brayley,  Jun.,  Esq.,  F.L.S.,  F.G.S.,  on 
Meteorology.  At  eight  o'clock. 

Mr.  Withy's  Pestalozzian  Academy,  Worship 
Square. — Tuesday,  February  23,  Conversa¬ 
zione.  At  a  quarter  past  seven. 

Mental-Improvement  Society,  35,  Drury  Lane. — 
Tuesday,  February  23,  Mr.  P.  Jones,  on  the 
Plurality  of  the  Organs. 


QUERIES. 

If  e  were  a  spectator  on  the  earth,  s,  the  sun, 
at  an  angle  of  25°,  then  the  sun  would  be  verti¬ 
cal  at  a.  25°  of  the  earth.  Now  supposing  the 
earth  were  twice  as  large,  or  100  times,  would 
the  sun  appear  25°  of  the  circle,  b?  Would  the 
circle,  b,  be  the  right  one,  or  would  the  sun  ap¬ 
pear  higher  up,  as  at  d? 

I  R.  Bishop. 


I 

A. 

l\ 

\\ 

V  \ 

V  v 

v  ' 

i  \ 

»  \ 


The  best  method  of  forming  a  dry  voltaic  pile  ? 
The  best  method  of  silvering  paper?  Where  can 
copper  foil  be  obtained  ?  W.  FI. 

To  darken  mahogany,  so  as  to  admit  a  French 
polishing  afterwards?  B.  G. 

What  are  the  constructions  of  the  oval,  concen¬ 
tric,  compound  concentric,  oblique  geometric,  pil¬ 
lar  fluting ;  spherical,  straight  line,  and  epicy- 
cloidal  chucks?  May  I  suggest,  that  a  series  of 


articles  in  your  periodical  on  turning-lathes  and 
their  appendages,  would  be  acceptable  to  many 
of  your  readers;  I  believe  that  there  is  no  gene¬ 
ral  work  extant  on  the  subject.  What  is  about 
the  price  of  a  galvanic  battery  containing  twelve 
pair  of  four-inch  plates,  and  what  power  could 
be  obtained  with  such  ?  Ought  not  the  inside  to 
be  coated  with  sealing-wax?  Which  is  the  best 
acid  to  use,  sulphuric  or  muriatic  ?  Where  could 
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I  obtain  muriate  of  ooppcr,  nml  at  what  price? 
If  a  round  wire  wa*  placed  in  the  electrotype, 
would  the  copper  lie  deposited  all  round?  VV. 

Having  heard  that  there  is  a  composition  to 
imitate  ivory,  I  wish  to  know  how  it  is  made, 
and  also  how  it  is  worked  ?  A.  G.  R. 

Would  your  correspondent  44  W.  W.”  give  me 
his  opinion  as  to  “  Pitman's  Phrenology,"  whether 
it  is  practicable  or  not?  Student. 


ANSWERS  TO  QUERIES. 

A  correspondent  wishes  to  know  the  process  of 
making  window  glass ;  the  following  will,  I 
think,  afford  him  the  information  he  requires: — 

IVindow  (Ha**  is  usually  composed  of  only 
two  materials — kelp  and  fiue  white  sand.  Pearl- 
ashes  and  other  alkalies  are  sometimes  used  in¬ 
stead  of  the  former.  Kelp  is  produced  by  the 
burning  of  sea-weed,  and  is  cut  from  the  rocks 
for  this  purpose  in  the  months  of  May,  June,  and 
July;  and,  after  l>eing  spread  out  todry.it  is 
gathered  and  thrown  into  a  pot,  to  Ik-  reduced  to 
a  state  of  fusion  by  fire.  The  kelp  which  it  is 
intended  to  use  in  glasvmakiug,  is  broken  into 
very  small  pieces  by  a  machine  called  a  stamper, 
and  is  then  put  through  a  mill,  ground  to  a  fine 
powder,  and  afterwards  passed  through  a  brass- 
wire  sieve.  The  sand  with  which  it  is  to  be 
mixed,  is  usually  washed  in  a  large  vat,  with 
either  ladling  or  cold  water,  until  the  latter  runs 
quite  clear  off.  When  this  operation  is  completed, 
the  sand  (that  procured  from  Lyme  Regis,  in  Nor¬ 
folk,  is  the  best)  is  mingled  with  the  kelp  pow¬ 
der,  generally  in  the  degree  of  one  part  of  the 
former  to  two  parts  of  the  latter.  When  tho¬ 
roughly  mixed,  the  compost  is  put  into  a  calcin¬ 
ing  arch  or  reverberatory  furnace,  where  it  is  re¬ 
duced  to  a  semi-fluid  state.  This  substance, 
which  is  called  frit,  is  then  taken  from  the  fur¬ 
nace,  spread  on  a  plate  of  iron,  and,  before  be¬ 
coming  quite  cool,  is  broken  into  large  cakes.  It 
is  then  thrown  into  the  melting-pot,  together  with 
a  proportion  of  broken  crown-glass,  and  in  about 
thirty  to  thirty-six  hours,  the  whole  is  reduced 
by  a  powerful  heat  to  fine  liquid  glass,  having 
l>ecn  previously  skimmed  to  remote  all  extrane¬ 
ous  substances  from  the  surface  When  the  glass 
is  in  a  liquid  state,  an  iron  tulie,  of  about  six  or 
seven  feet  in  length,  is  dipped  into  it,  which  is 
afterwards  blown  into  the  shape  of  a  large  glol>e. 
Ry  a  subsequent  operation,  a  small  aperture  is 
made  in  the  centre  of  this  sphere,  or  the  side  op¬ 
posite  to  that  on  which  it  is  attached  to  the  iron 
rod  held  by  the  workman;  the  latter  now  hold¬ 
ing  the  globe  before  the  mouth  of  the  furnace, 
until  it  has  become  sufficiently  ductile  to  yield 
readily  to  any  impression,  twirls  it  round  with 
great  velocity,  when  the  aperture,  already  spoken 
of,  gradually  widens  til!  it  reaches  a  certain  point, 
when  the  glo!>e,  which  is  also  gradually  losing 
its  spherical  form,  suddenly  flies  open  with  a 
loud  ruffling  noise,  and  l»ecomes  a  plane  or  cir¬ 
cular  sheet  of  glass.  After  undergoing  a  process 
of  ir-mjx'ring  or  annealing,  the  sheet  is  divided  in 
two  with  a  diamond,  and  in  this  shape  it  comes 
into  the  hands  of  the  glazier. 


TO  CORRESPONDENTS. 

B  Groom. — The  rust  upon  polished  steel  con 
only  be  removed,  and  th  polish  retlortd ,  by  the 
usual  mechanical  jwoctss  of  scraping  or  grind¬ 
ing  a  new  surface ,  arui  repolishing. 

The  manner  of  cutting  the  teeth  of  small 
wheels,  may  be  seen  at  any  tool  shop  in  our 
correspondent's  neighbourhood. 

C.  Davidson  has  our  thanks  for  the  interesting 
“  fads "  with  which  he  has  favour’  d  us ;  he 
will  see  that  we  hare  availed  ourselves  of  the 
greater  part  of  them. 

II.  Sherman- — If V  will  endeavour  to  insert  an 
abstract  of  Troubat  s  patent  for  vinegar. 

B.  L.  will  find  nutsl  of  his  queries  answered  in 
our  next  monthly  Pari. 

S.  Chick. — If  e  cannot  insert  his  last  communi¬ 
cation  concerning  electro-magnetic  machines,  as 
i:  would  subject  us  to  the  advertisement  duty  ; 
but  S.  II.  I’,  may  receive  the  information  he 
desires,  by  applying  at  the  J’knnv  Mechanic 
Opktck,  Iwng  Lane. 

J.  Banks. — The  method  of  preparing  and  using 
photogenic  paper ,  is  thus  described  by  Mr.  A. 
(rordon  : — The  drawing  to  be  copied  is  plaeed 
between  two  pieces  of  plat<  -glass,  held  down  in 
close  contact  with  a  sheet  of  photogenic  pajter, 
prepared  by  being  washed  over  on  both  subs 
with  a  neutral  solution  of  nitrate  of  silver  of  a 
specific  gravity  of  1.066,  and  afterwards  with 
a  solution  of  common  salt  and  water  (one pound 
of  salt  to  twenty-five  pints  of  water).  The  paper 
thus  prepan  d,  must  be  dried  and  kept  in  the 
dark,  on  account  of  its  fu  culiar  delicacy.  The 
rays  of  the  sun  are  then  permitted  to  pass 
through  the  white  portions  of  the  drawing  or 
print,  while  they  are  interrupted  by  the  black 
liiws,  and  more  or  less  by  the  tinted  portions. 
The  rays  of  light  thus  act  upon  the  prepared 
paper,  and  produce,  in  a  few  minutes,  a  reversed 
copy,  reproducing  the  lights  of  the  original  in 
shadows ;  this  can  be  remedied  by  taking  a  se¬ 
cond  copy  from  the  first,  and  thus  the  shatlows 
are  restored  to  their  original  positions.  To  de¬ 
stroy  the  sensitiveness  of  the  prepared  paper  and 
preserve  the  copy,  it  is  soaked  in  pure  water, 
which  carries  off  the  excess  of  nitrate  of  silver, 
then  covered  with  a  solution  of  hyposulphite  of 
soda,  of  a  sj>ec\fic  gravity  of  1.055,  and  again 
washed  in  pure  water,  so  that  when  dried  it  is 
permanently  fixed.  It  is  evident  that  a  copy 
thus  obtained,  must  be  exactly  like  the  original, 
and  the  value  of  such  a  process  may  be  readily 
estimated  by  engineers. 

X. — Catoptrics  is  that  branch  of  optical  science 
which  relates  to  nfitetion;  dioptrics  to  refrac¬ 
tion;  and  catadioptrirs  to  a  combination  of 
both,  as  in  reflecting  telescopes,  4*c.  They  are 
now  all  includid  in  the  general  term  “  optics." 
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SPROULE’S  FRICTION  BANDS  FOP 
STOP!’ I  NO  SI  EA  M-C  A  R  HI  AO  ES. 

(See  Engraving,  front  page.) 

To  the  Editor  of  the  l’mny  Mechanic  and 
Chemist. 

Sir, — I  am  disposed  to  think  that  the 
matter  I  now  respectfully  present  to  you, 
may,  in  some  degree,  contribute  to  the 
achievement  of  safer  railway  travelling, 
as  I  understand  that  no  contrivance  of  a 
condensed,  sure,  rfnd  powerful  character, 
has  as  yet  been  laid  before  the  public,  by 
which  the  train  can  be  brought  to  a  stand 
with  great  facility  and  safety,  on  the  ap¬ 
pearance  of  the  least  obstacle  on  the  rail¬ 
way.  I  have,  in  viewing  the  subject  in 
this  light,  presumed  to  consider  it  worthy, 
at  least,  your  examination. 

a  a  is  part  of  the  train  of  carriages 
drawn  by  B,  the  steam  carriage :  let  them 
be  attached  to  each  other  in  the  usual  way. 
In  the  ash  pit  of  b,  or  at  any  convenient 
place,  let  there  be  the  steam-cylinder,  c, 
and  piston,  r.  On  a  a,  r  r,  are  two  rub¬ 
bers  between  the  wheels,  and  hung  to  tin 
carriage  by  the  links,  /  /;  f  r,  /r,  is  the 
rim  of  the  wheel,  on  which  the,  rubbers 
bear  ;  between  r  and  r  is  shown  a  wedge, 
which  is  lifted  up  and  down  between  them, 
to  take  off  and  on  the  rubbers,  and  is 
wrought  by  the  end,  c,  of  the  bell-crank, 
he,  stretching  from  the  piston,  r;  along 
the  bottom  of  the  carriages  is  seen  the  rod, 
n  n,  n  r,  n  it,  which  is  attached  to  the 
bell-cranks  at  e,  by  the  catch  shown  at 
fig.  2,  which,  being  tightened  oi>  the  rod 
at  pleasure,  can  bring  any  number  of  rub¬ 
bers  to  hear  on  the  wheels  at  the  same 
time;  b  r  is  the  rod;  p  s  is  a  pincing- 
screw,  and  s  is  a  slot,  in  which  the  end  of 
the  bell-crank  is  received. 

There  is  a  small  steam-cock  (not  shown) 
that  opens  a  communication  between  the 
boiler  and  one  end  of  cylinder,  c,  while  it 
opens  to  the  atmosphere,  at  the  same  time, 
the  other  end  of  the  cylinder;  and  all 
that  has  to  be  done,  is  the  mere  turning 
of  this  cock  when  the  train  is  to  he  stop¬ 
ped.  Let  it  open  steam  to  the  end  of  the 
cylinder  nearest  the  train,  the  piston  will 
he  forced  back  in  the  cylinder  from  the 
place  it  is  shown,  and  will,  of  cotirse, 
bring  the  rubbers  against  the  wheels  with 
a  tremendous  force,  i  need  hardly  ob¬ 
serve,  that  the  train  may  be  brought  up 
either  slov.ly  or  suddenly,  as  the  occasion 
may  require. 

i  here  is  another  way  to  bring  the  rub¬ 
bers  on  the  wheels,  without  the  use  of  the 
•team-cylinder  and  piston;  it  is  to  have 
the  rod,  n  r,  commonly  fastened  to  the 

0  0  m 

steam-carriage,  and  to  have  a  disengaging 


connexion  between  the  steam-carriage  and 
the  train,  that  the  steam-carriage  can  he 
let  loose  at  pleasure;  therefore,  when  it  is 
let  go  from  the  train,  it  will  pull  the  rod, 
B  R,  u  r,  B  R,  after  it,  till  the  rubbers  are 


BR 

\e  r 

IS 

forced  up  against  the  wheels  of  the  car¬ 
riages.  if  the  wheels  be  so  far  apart  that 
a  wedge  cannot  he  conveniently  applied 
between  the  rubbers,  there  are  other  plans 
that  may  he  adopted,  one  of  which  is 
shown  in  fig.  2  ;  the  friction-bands,  //, 


will  be  made  to  clear  the  wheels  all  round, 
as  shown  by  two  stops,  g  g,  on  the  links, 
/  /,  which  prevent  them  coming  together 
when  they  are  raised  by  the  hell-crank 
/or  they  will  first  ease  the  hands  off  the 
wheels  towards  themselves,  and,  by  being 
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stayed  in  the  position,  as  shown  by  the 
stops,////,  they  will  next  litt  them  off  the 
t  >p  of  the  wheels. 


The  dotted  lines  show  the  position  of 
the  links  when  the  bands  are  laid  on  the 
wheels;  the  third  line  completes  the  tri¬ 
angle  demonstrative  of  the  efficacy  of  the 
modification. 

I  am,  Sir, 

Your  most  obliged  servant, 

Matthew  Sproule. 

Limeliouse. 

POPULAR  VIEWS  AND  ECONOMI¬ 
CAL  APPLICATIONS  OF  GEOLO¬ 
GICAL  SCIENCE. 

No.  VI. 

DRAINING  LAND. 

One  of  the  most  obvious  sources  of  advan¬ 
tage  to  the  farmer,  from  an  acquaintance 
with  the  distribution  of  mineral  masses,  is 
the  facility  with  which,  in  many  instances, 
the  injurious  effect  of  small  springs  com¬ 
ing  to  the  surface,  may  be  prevented.  The 
theory  of  the  earth’s  internal  drainage  is 
so  simple,  that  every  man  of  common 
sense  would  be  able  to  drain  his  lands 
upon  sure  principles,  or  else  to  know  pre¬ 
cisely  why  it  cannot  be  drained,  if  he  were 
to  become  so  much  of  a  geologist,  as  to 
learn  what  rocks  existed  under  his  lands, 
at  what  depth,  and  in  what  position. 

Springs  never  issue  from  stratified 
masses,  except  from  reservoirs  somehow 
produced  in  jointed  rocks,  and  at  the  level 
of  the  over/low  of  these  subterranean  ca¬ 
vities.  Faults  in  the  strata  very  frequent¬ 
ly  limit  these  reservoirs,  and  determine 
the  points  of  efflux  of  the  water.  Let 
those  faults  be  ascertained,  or  the  edge  of 
the  jointed  rock  be  found — the  cure  of  the 
evil  is  immediate. 

SEARCH  FOR  WATER. 

The  same  knowledge  which  guides  to  a 
right  general  method  of  draining,  conducts 
to  a  clear  and  almost  certain  method  of 
finding  water  by  wells,  and  enables  an 
engineer  to  predict,  with  much  proba¬ 
bility,  whether,  at  what  depth,  in  what 
quantity,  and  even  of  what  quality,  water 
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will  be  found.  Why  is  water  so  generally 
found  by  deep  wells  at  London  and  Paris? 
YY"hy  is  it  often  so  abundant  in  these 
wells?  Why  is  it  often  of  pure  quality, 
though,  in  the  descent,  small  quantities  of 
impure  water  are  frequently  penetrated  ? 
Because,  under  both  these  capitals,  the 
open,  jointed,  purely  calcareous  chalk 
strata,  in  great  thickness,  converge  with 
opposite  dips,  and  collect  the  water, 
which,  upon  the  perforation  of  the  super¬ 
incumbent  masses  of  clay,  See.,  rises  with 
much  force,  and  continues  to  How,  unless 
drained  by  other  of  these  wells.  This  me¬ 
thod  of  obtaining  water  deserves  to  be  far 
more  extensively  practised  than  it  is  ;  be¬ 
cause  the  value  of  these  “  Artesian”  wells 
does  not  lie  exclusively  in  presenting  us 
with  good  and  wholesome  water  for  do¬ 
mestic  purposes;  they  have  been  employed 
in  various  other  ways.  In  Fiance,  their 
waters  are  sometimes  made  the  motive 
power  in  corn-mills.  At  Frontes,  near 
Aire,  the  waters  of  ten  Artesian  springs 
put  in  motion  the  wheels  of  a  large  mill, 
and  act,  besides,  upon  the  bellows  and 
forge-hammer  of  a  nail  manufactory.  At 
Tours,  a  well  of  nearly  150  yards  in  depth 
pours  225  gallons  per  minute  into  the 
troughs  of  a  wheel  seven  yards  in  diame¬ 
ter,  which  is  the  moving  power  of  an  ex¬ 
tensive  silk  manufactory  belonging  to 
M.  Cfyampoiseau. 

The  waters  of  Artesian  wells,  in  conse¬ 
quence  of  their  temperature  being,  in  ge¬ 
neral,  elevated  above  the  mean  tempera¬ 
ture  of  the  place  at  which  they  delivered 
their  waters,  have  been  applied  to  the 
very  important  practical  purpose  of  thaw¬ 
ing  the  ice  which  impedes  the  progress 
of  the  machinery  in  winter;  insomuch, 
that,  by  their  instrumentality,  machinery 
(such  as  water- wheels,  &c.)  which  had  al¬ 
ways  been  previously  clogged  by  ice  for  a 
considerable  part  of  the  winter,  to  the 
great  loss  of  the  owners  of  the  manufac- 
torv,  were,  by  the  aid  of  the  waters  of 
these  fountains,  kept  constantly  free. 
From  the  same  circumstance,  the  work¬ 
shops  of  M.  Bruckmarn,  in  Wurtemburgh, 
are  warmed  by  means  of  water  conveyed 
in  pipes  from  an  Artesian  spring.  There 
are  also  greenhouses,  whose  temperature 
is  kept  up  by  means  of  the  circulation  of 
a  constant  volume  of  Artesian  waters.  At 
Erfurt,  they  are  used  in  the  formation  of 
artificial  beds  of  cress,  which  produce 
12,000/.  a  year.  In  the  north  of  France, 
the  reservoirs  in  which  the  flax  is  steep  d, 
which  is  destined  to  be  employed  in  the 
manufacture  of  lace  and  the  finer  descrip¬ 
tions  of  linens,  are  supplied  by  Artesian 
springs,  whose  waters,  being  remarkably 
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clear,  and  of  an  equable  temperature, 
dissolve  the  vegetable  matter  with  the 
least  injury  to  the  most  valuable  proper¬ 
ties  of  the  plant.  In  fish -preserves,  it  is 
often  found  that  the  fish  are  killed,  both 
by  the  severity  of  the  winter  and  the  ex¬ 
cessive  heats  of  summer;  but  this  effect 
of  the  inequality  of  the  seasons  has  been 
prevented  at  the  fish-ponds  of  Montmo¬ 
rency,  near  Paris,  by  furnishing  them 
abundantly  with  Artesian  waters. 

In  some  of  the  marshes  on  the  coast  of 
Essex,  the  want  of  fresh  water  in  summer 
was  often  felt  severely ;  but  lately,  re¬ 
course  has  been  had  to  boring,  which  has 
been  attended  with  great  success — espe¬ 
cially  in  the  marshes  of  St.  Oawyth,  where 
the  finest  springs  of  water  have  been 
found,  which  flow  over  the  surface,  and 
keep  ample  reservoirs  continually  full. 
The  depth  at  which  the  water  was  found 
did  not  exceed  fifty  feet.  This  discovery 
greatly  increases  the  value  of  these 
marshes  in  dry  summers,  as  that  of  1636. 

GEOLOGY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 


— In  your  last  Number  I  find,  in  a 
very  interesting  paper  on  geology,  that 
mention  is  made  of  the  disintegration  of 
some  porous  kinds  of  stone,  by  the  alter¬ 
nate  flowing  and  freezing  of  water  in  mi¬ 
nute  pores  and  fissures.  The  destructive 
effects  of  this  agency,  l  find  curiously 
illustrated  in  a  work  just  published, 
“  Moorcroft’s  Travels  in  the  Himalayan 
Provinces.” 

The  village  of  Labrang  is  the  last  inha¬ 
bited  place  on  the  way  to  Para  Lacha 
pass.  For  some  distance  below  it,  the 
country  loses  its  Indian  character.  .Sour 
gooseberries  and  apples  are  the  only  fruits 
met  with  in  these  dreary  regions.  The 
trees  round  the  villages  are  sacred  to  the 
deities,  and  a  traveller  must  not  gather 
even  their  withered  leaves  or  boughs  for 
fuel,  lest  untimely  snow  storms  should  be 
the  consequence.  He  yon  d  Labrang,  the 
old  road  to  Ladakh  was  stopped  up  by  the 
subsidence  of  a  mountain  which  was  years 
in  progress.  Mr.  Moorcroft  thus  describes 
this  singular  phenomenon  :  — 

“  About  two-thirds  tip  the  acclivity  of  a 
mountain,  about  half-a-mile  distant,  a 
little  dust  was  from  time  to  time  seen  to 
arise;  this  presently  increased,  until  an 
immense  cloud  spread  over  and  concealed 
the  summit,  while  from  underneath  it, 
huge  block*  of  stone  were  seen  rolling  and 
tumbling  down  the  steep.  8ome  of  these 


buried  themselves  in  the  ground  at  the 
foot  ot  the  perpendicular  face  of  the  cliff; 
some  slid  along  the  rubbish  of  previous 
debris,  grinding  it  to  powder,  and  mark¬ 
ing  their  descent  by  a  line  of  dust;  some 
bounded  along  with  great  velocity  and 
plunged  into  the  river,  scattering  its  wa¬ 
ters  about  in  spray.  A  noise  like  the 
pealing  of  artillery  accompanied  every 
considerable  fall.  In  the  intervals  of  a 
slip,  and  when  the  dust  was  dispersed,  the 
face  of  the  descent  was  seen  broken  into 
ravines,  or  scored  with  deep  channels,  and 
blackened  as  if  with  moisture.  About 
half-a-mile  beyond,  and  considerably 
higher  than  the  crumbling  mountain,  was 
another  whose  top  was  tufted  with  snow. 
It  was  surrounded  by  others  lower  and  of 
a  more  friable  nature.  It  appeared  to  me, 
that  the  melting  of  the  snows  on  the  prin¬ 
cipal  mountain,  and  the  want  of  a  suffi¬ 
cient  vent  for  the  water,  was  the  cause  of 
the  rapid  decay  of  the  mountains  which 
surrounded  it ;  for  the  water  which  in 
the  summer  lodges  in  the  fissures  and 
clefts  of  the  latter,  becomes  frozen  again 
in  winter,  and,  in  its  expansion,  tears  to 
pieces  the  surrounding  and  superincum¬ 
bent  rock.  Again,  melting  in  the  sum¬ 
mer,  it  percolates  through  the  loosened 
soil,  and,  undermining  projecting  portions 
of  the  rock,  precipitates  them  into  the 
valley.  As,  however,  rubbish  accumu¬ 
lates  on  the  face  and  at  the  foot  of  the 
mountain,  a  fresh  harrier  and  buttress  are 
formed,  and  the  work  of  destruction  is 
arrested  for  a  season.  ’  Q.  E.  D. 

ON  THE  ART  OF  LITHOGRAPHY. 

Being  the  substance  of  a  Lecture  delivered 
on  that  subject  by  Mr.  Rider,  at  the 
Metropolitan  Institute,  Feb.  II,  1811. 

The  principle  of  the  art,  in  the  first  place, 
is  based  upon  chemical  affinity.  The  im¬ 
pression  (unlike  an  engraving  on  copper 
or  wood)  is  obtained  from  a  flat  surface. 
The  stones  used  are  either  grained  or  po¬ 
lished.  The  grained  stone  is  prepared  by 
wetting  the  surface  of  the  stone,  and, 
through  a  fine  wire  sieve,  sifting  some 
sand  on  the  face  or  surface  of  the  stone. 
Another  stone  is  then  taken  with  the 
smooth  surface  downward*,  and  laid  upon 
the  one  which  has  received  the  sand,  and 
both  are  rubbed  together  with  a  circular 
motion,  to  produce  the  requisite  grain. 

1  In*  stones,  when  thus  prepared,  are  used 
for  drawing  as  with  a  pencil  and  paper. 
The  lithographic  chalk  is  made  of  tallow, 
"ax,  soap,  and  lamp-black,  to  colour  it. 

1  he  polished  stones  required  for  writing 
imitations  of  pen-and-ink  sketches,  are 
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prepared  by  rubbing  the  stone  with  pumice- 
stone  and  water.  The  process,  as  an  ex¬ 
ample,  is  to  draw  a  given  subject  with  the 
chalk  above-mentioned  upon  the  grained 
stone;  a  solution  of  nitrous  acid  is  then 
poured  over  the  stone,  which  unites  with 
and  nullifies  the  soap  in  the  chalk  or  pen¬ 
cil,  and  renders  it  insoluble  in  water,  i  he 
stone  is  then  handed  over  to  the  printer, 
who,  in  the  first  instance,  washes  the  sur¬ 
face  of  the  stone  equally  with  a  sponge 
and  water — the  drawing,  by  reason  of  the 
grease,  remaining  on  the  stone.  A  roller, 
covered  with  common  printer’s  ink,  is 
then  passed  over  the  stone,  which  is  not 
even  soiled  ;  because  one  part  (the  draw¬ 


ing)  is  greasy,  and  the  other  wet;  the  ink 
thus  passes  to  the  drawing  only.  Damp 
paper  is  then  put  over  it,  and  the  whole 
is  placed  in  a  press  which  runs  over  the 
stone  ;  the  drawing  passes  from  the  stone 
to  the  paper,  and  thus  a  great  quantity  of 
impressions  are  taken.  The  above  is  the 
simple  ground-work  of  an  art  which  is 
wonderfully  increasing  in  utility  and  po¬ 
pularity;  and  1  propose,  with  your  per¬ 
mission,  in  a  future  paper  to  give  a  con¬ 
cise  account  of  the  origin  and  progress  of 
the  art  of  lithography. 

I  remain  yours,  &c., 

C.  H.  S. 


CHICK’S  EXPANSION  BALANCE. 


To  the  Editor  of  the  Peri*y  Mechanic  and 
Chemist. 

Sir, — I  have  here  sent  you  a  plan  for  a 
compensation  watch-balance,  which  I 
think  more  simple  than  the  one  in  gene¬ 
ral  use.  I  do  not  know  if  the  plan  has 
ever  been  adopted  ;  I  have  never  seen  it. 
If  you  think  it  worth  inserting  in  the 
Penny  Mechanic,  it  is  at  your  service. 

s  s  s  are  the  steel  arms  of  the  balance, 
attached  to  the  circumference  by  a  joint; 
n  is  a  brass  arm,  also  attached  by  a  joint ; 


the  brass  arm  expanding  more  than  the 
steel,  will  throw  the  regulating  screw,  r, 
more  toward  the  centre,  and  compensate 
for  the  expansion  at  s  and  ii. 

I  remain  yours,  &c., 

S.  Chick. 

[We  consider  this  suggestion  not  only 
ingenious,  but  founded  on  such  sound 
principles,  that,  with  some  modifications, 
it  may  be  practically  applied  to  marine 
chronometers  with  advantage.  Our  cor¬ 
respondent  has,  however,  very  materially 
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underrated  the  amount  of  compensation 
required  ;  for  it  is  not  only  the  expansion 
of  the  balance  itself  that  has  to  be  coun¬ 
teracted,  but  the  much  more  considerable 
effect  of  heat  on  the  pendulum  spring. 
Instead  of  s  and  it  being  placed  at  the  con¬ 
venient  distance  he  has  represented  them, 
it  will  be  necessary  to  approach  them 
within,  probably,  about  one-eighth  of  that 
space,  which,  in  a  small  balance,  would 
require  extraordinary  precision,  and  be 
attended  with  much  practical  inconveni¬ 
ence. — Ed.] 

MR.  PETTI  TT’S  PATENT  COMMU¬ 
NICATING  APPARATUS  FOP 
RAILWAY  TRAINS. 

The  contrivance  consists  of  a  wrought- 
iron  or  copper  tube  fixed  under  the  centre 
of  each  carriage,  and  passing  under  the 
tender  to  the  engine.  In  each  of  these 
tubes  is  inserted  a  metallic  rope,  every 
separate  division  being  connected  by  ropes 
of  less  strength,  with  catch  hooks  at  hath 
ends,  so  contrived  that  they  may  be  at¬ 
tached  or  detached  in  a  very  few  seconds. 
The  one  end  of  the  rope  is  connected  with 
a  whistle  upon  the  engine,  and  the  other, 
by  means  of  certain  simple  machinery 
which  it  is  not  necessary  to  describe, 
passes  up  to  the  seat  of  the  principal 
guard  on  the  top  of  any  particular  car¬ 
riage,  and  is  so  arranged  that,  by  the 
turning  of  a  winch,  the  steam  is  let  in 
upon  the  whistle  already  referred  to,  the 
sound  of  which  can  only  be  stopped  by  an 
act  of  the  driver.  The  sound  of  the  whis¬ 
tle  differs,  of  course,  from  that  in  ordinary 
use. 

The  advantages  to  be  expected  from  the 
efficient  working  of  an  apparatus  of  this 
kind,  are  too  obvious  to  require  enumera¬ 
tion.  Hitherto  there  have  been  no  cer¬ 
tain  means  of  communication  between  the 
guards  and  the  person  upon  the  engine. 

A  passenger  might  be  taken  suddenly  and 
dangerously  ill — an  accident  might  hap¬ 
pen  to  a  wheel  or  an  axle,  or  other  part  of 
the  machinery — a  fire  might  break  out  in 
a  luggage  waggon— even  a  portion  of  a 
train  (as  has  happened  in  more  instances 
than  one)  might  be  altogether  left  behind, 
and  although  the  guard  were  fully  aware 
of  what  had  transpired,  he  has  no  means 
of  conveying  information  to  the  driver,  or 
of  signalling  the  stoppage  of  the  train. 
All  this  will  lie  remedied  by  the  ingenious 
contrivance  of  Mr.  Petti  tt.  Nor  is  this 
all.  The  elevated  position  of  the  guard 
will  enable  him  to  descry  obstructions 
upon  the  line,  or  any  signal  of  danger 
that  might  escape  the  notice  of  the  driver, 
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and  the  apparatus  will  put  it  in  his  power 
i  give  timely  warning;  thus  providing 
against  a  defect  which  has  induced  many 
persons  to  recommend  the  appointment  of 
a  Captain”  to  each  train.  The  code  of 
instructions  proposed  by  Mr.  Pettitt  is, 
like  the  apparatus  itself,  exceedingly  sim¬ 
ple.  The  driver,  upon  hearing  what  we 
may  call  the  tf  guard’s  whistle,”  is  to  re¬ 
verse  the  position  of  his  engine — that  is, 
if  he  he  then  moving,  he  is  to  stop  ;  if 
stopping,  he  is  to  go  forward.  A  variety 
of  other  signals  may,  of  course,  he  easily 
adapted  to  tin*  use  of  the  apparatus,  ut  the 
discretion  of  the  several  managements. 

It  is  no  slight  recommendation  of  .Mr. 
Pettitt’s  apparatus,  that  it  is  scarcely  at 
all  liable  to  accidental  derangement,  and 
is,  moreover,  easily  repaired,  and  that  its 
first  cost  is  exceedingly  small. 

REVIEWS. 

I) reams  and  Dreaming. 

M  e  have  this  week  to  notice  a  little  hook 
under  this  title,  published  by  R.  (.'room- 
bridge,  Paternoster  Row.  This  book  has 
many  very  interesting  and  circumstantial 
accounts  in  it,  ami  some  of  a  very  extraor¬ 
dinary  nature,  but  well  attested.  It  is  a 
pity  the  authoress  has  not  been  more  at¬ 
tentive  to  classification  and  arrangement; 
but  there  certainly  is  a  great  deal  of  inte¬ 
resting  matter  in  a  small  compass,  and  it 
is  one  of  those  books  which,  having  once 
commenced,  you  are  unwilling  to  quit  un¬ 
til  you  have  finished  it.  The  subject, 
though  interesting,  is  certainly  a  difficult 
one.  W  e  are  not  of  those  who  would 
recommend  a  general  attention  to  dreams, 
nor  would  we  advise  people  to  suffer  un¬ 
pleasant  dreams  consequent  on  weakness 
and  indisposition,  to  weigh  down  their 
spirits  ;  hut  when  such  extraordinary  and 
circumstantial  dreams — well  attested  as 
those  related  in  this  little  work— are 
brought  under  our  consideration,  we  dare 
not  doubt  that  it  is  sometimes  the  will  of 
the  Divine  Governor  so  to  influence  the 
minds  of  individuals  for  a  specific  purpose. 


There  are  few  things  which  delight 
children  more  than  viewing  the  beautiful 
and  wonderful  varieties  of  the  animal 
kingdom  ;  and,  doubtless,  it  should  be  the 
study  of  the  guardians  of  youth,  properlv 
to  regulate  and  direct  those  feelings  and 
principles  which  are  implanted  in  the 
mind,  for  wise  purposes,  by  a  benevolent 
Creator.  If  this  were  more  attended  to, 
we  should  not  so  frequently  have  to  regret 
t  lie  woful  waste  of  time  hv  rational  beings, 
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in  the  most  puerile  and  useless  way  that 
we  constantly  witness.  Let  rational  and 
congenial  amusements  be  offered  to  the 
child  as  a  relaxation  from  necessary  study, 
and  it  will  soon  forsake  that  idle  waste  of 
the  most  precious  time,  in  which  too  many 
children  spend  their  earlier  years.  As 
one  source  from  which  the  rational  conge¬ 
nial  amusement  alluded  to  may  be  derived, 
we  would  recommend  a  small  work,  enti¬ 
tled  An  Outline  of  the  Kingdoms  of 
Nature,”  published  by  Darton  and  Clark, 
Holborn  Hill,  who  are  celebrated  for  the 
number,  variety,  and  excellence  of  the 
books  for  youth  published  by  them,  which 
are  invariably  illustrated  by  engravings, 
so  attractive  to  the  young  mind.  The 
little  work  just  mentioned,  is  particularly 
Avell  illustrated  by  good  engravings  in  all 
the  departments  of  the  kingdoms  of  na¬ 
ture,  but  more  particularly  so  in  that  to 
which  children  are  generally  most  attach¬ 
ed — that  of  the  animal  kingdom. 

STOCKTON  AND  HARTLEPOOL 
RAILWAY.— OPENING. 

On  Tuesday  last,  the  line  of  railway  from 
Stockton  to  Hartlepool  was  formally 
opened  by  the  directors  of  the  Company. 
About  twelve  o’clock  the  directors  and  a 
number  of  other  gentlemen  residing  in  the 
neighbourhood,  assembled  at  the  railway 
station,  at  Stockton,  which  is  situated  at 
the  east  side  of  the  road  leading  from 
Stockton  to  Norton,  adjoining  the  Cla¬ 
rence  Railway.  A  number  of  persons 
were  in  attendance,  who,  during  the  pre¬ 
parations,  manifested  their  feeling  to  the 
concern  by  repeated  cheers. 

About  half-past  twelve,  the  gentlemen 
took  their  seats  in  two  trains,  each  con¬ 
sisting  of  a  very  beautiful  new  locomo¬ 
tive  of  twenty-four  horse  power,  built  by 
Mr.  Peter  Rothwell  and  Co.,  engine- 
builders,  Bolton  -le- Moors,  Lancashire, 
together  with  one  elegant  first-class,  and 
two  neat  second-class  carriages,  built  by 
Mr.  C.  Burnop,  coach- maker,  Newcastle. 

On  starting,  they  were  much  cheered. 
They  proceeded  along  the  Clarence  line, 
and  by  the  Norton  Junction,  until  they 
arrived  at  the  Billingham  Junction,  where 
the  new  line  leading  from  Hartlepool  com¬ 
mences,  and  which  is  about  three  miles’ 
distance  from  Stockton,  and  about  nine 
miles  from  Hartlepool;  the  distance  be¬ 
tween  the  two  towns  by  the  railway,  be¬ 
ing  about  twelve  miles. 

On  various  parts  of  the  line  the  train 
stopped,  and  the  gentlemen  inspected  the 
works,  particularly  the  viaduct,  which  is 
thrown  across  a  piece  of  marshy  ground 


called  Greatham  Bottoms.  The  viaduct 
is  about  half-a-mile  in  length,  and  con¬ 
tains  ninety-two  arches  ;  they  also  in¬ 
spected  the  several  bridges  and  other  erec¬ 
tions,  with  which  they  appeared  to  be 
very  well  satisfied.  A  little  before  two 
o’clock,  the  trains  arrived  at  the  Middle- 
ton  station,  at  the  south  side  of  Hartle¬ 
pool,  which  is  the  present  terminus.  They 
were  received  by  a  number  of  friends  be¬ 
longing  to  Hartlepool,  Avho  saluted  them 
with  cheers.  The  party  proceeded  to  the 
head  inn,  kept  by  Mr.  Sotheran,  in  Hart¬ 
lepool,  where  they  partook  of  a  substan¬ 
tial  repast.  About  an  hour  afterwards 
they  met  at  the  Middleton  station,  where 
an  immense  number  of  the  inhabitants  of 
Hartlepool  and  its  vicinity  were  assem¬ 
bled.  The  band  continued  playing  en¬ 
livening  tunes ;  and  the  people  generally 
joined  at  intervals  in  loud  cheers. 

Soon  after  three  o’clock  the  party  again 
took  their  seats,  and  the  trains  proceeded 
amidst  loud  cheers  and  the  music  of  the 
band.  At  Greatham  the  trains  stopped 
and  the  band  alighted,  and  struck  up  the 
air  of  u  God  Save  the  Queen,”  after 
which  three  hearty  cheers  were  given,  in 
which  all  present  seemed  to  join.  The 
trains  again  proceeded,  and  in  passing 
were  loudly  cheered  on  various  parts  of 
the  line.  About  four  o’clock  they  arrived 
safe  at  the  Stockton  station  from  where 
they  started,  and  where  they  were  again 
saluted  with  the  cheers  of  a  numerous 
assembly. 

The  party  having  alighted,  several  gen¬ 
tlemen  congratulated  them  on  their  safe 
return,  no  accident  whatever  having  oc¬ 
curred.  Soon  afterwards  the  company 
dispersed.  The  day  was  favourable  for 
the  season,  being  fair  but  very  cold.  The 
ride  on  this  railway  is  one  of  the  most 
pleasant,  as  regards  scenery  and  prospect, 
that  we  know  of  in  this  part  of  the  coun¬ 
try.  On  leaving  Stockton,  after  passing 
the  junctions,  a  beautiful  view  is  pre¬ 
sented  of  the  villages  of  Billingham,  Cow- 
pen,  Wolsingham,  Middlesbro’,  and  Seaton 
Carew,  and  a  distant  view  of  the  Cleve¬ 
land  hills,  and  of  a  great  part  of  the  river 
Tees,  and  the  towns  of  Redcar  and  Coat- 
ham.  The  country  is  particularly  open, 
there  being  scarcely  an  intervening  hill 
for  many  miles  to  obstruct  the  prospect. 
On  proceeding  north,  a  fine  view  of  the 
villages  of  old  and  new  Stranton  on  the 
west,  and  of  the  mouth  of  the  river  Tees, 
and  of  the  open  sea  on  the  east,  is  pre¬ 
sented.  There  are  very  few  embankments 
on  the  line,  so  that  no  danger  of  the  car¬ 
riages  falling  over  can  be  apprehended  ; 
and,  being  a  complete  level,  having  neither 
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ascent  nor  descent,  its  claims  as  a  passen¬ 
ger  line,  both  on  account  of  safety  atid 
pleasure,  are  very  superior.  The  tinder¬ 
taking  altogether  reflects  the  highest  de¬ 
gree  of  credit  on  the  public-spirited  Com¬ 
pany  who  are  engaged  therein,  and  also 
on  the  talented  engineer,  and  the  skilful 
architects  and  their  assistants,  who  have 
been  employed  in  executing  the  work. 

In  the  evening  the  party  and  many  of 
their  friends,  amounting  to  seventy-six  in 
number,  dined  at  the  Vane  Arms  Inn  ; 
the  room  was  elegantly  decorated  for  the 
occasion.  A  number  of  the  workmen 
entertained  with  a  substantial  dinner  on 
the  same  evening. 

MISCELLANEA. 

Wraith  of  the  Church. — The  income  of  the 
clergy  of  every  kind  whatever,  amounts  to  less 
than  three  millions  and  a  half,  which,  if  equally 
divided,  would  give  about  300/ .  per  annum  to 
each  clergyman  ;  and,  in  the  whole,  is  about 
e>pml  to  the  sum  spent  by  the  people  of  England 
in  tobacco  and  snuff.  The  duty  alone  on  tobacco 
has  often  exceeded  three  millions  in  the  year;  so 
that  it  would  apjx;ar  that  we  thrust  up  our  nos¬ 
trils  in  the  shape  of  snuff,  or  consume  in  smoke 
from  the  cigar,  considerably  more  than  is  re¬ 
quired  to  supply  a  resident  clergyman  in  10,700 
parishes. — Newt.  Car. 

Smoking  Opium  in  China. — In  1820,  the  num¬ 
ber  of  smokers  was  305,569  ;  in  1823,  they  ex¬ 
ceeded  161  .<*00;  and  in  1N35,  amounted  to 
2,039,998;  the  quantity  smoked  by  each  indivi¬ 
dual  averaging  about  17|  grains  daily.  In 
1837,  there  were  10,910  chests  sold ;  and 
2,155,201/.  were  gained  from  opium  alone  by  the 
East  India  Company. 

INSTimiONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings, Chancery  Lane.  Wednesday,  March 
3,  Quarterly  General  Meeting.  At  half-past 
eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Thursday, 
March  4,  a  Lecture  on  the  Drama.  At  half- 
past  eight. 

Bermondsey  and  Boiherhithc  Literary  and  Scien¬ 
tific  Institution.  Ij,  Church  Street,  Kothcr- 
hithc.  —  Monday,  March  1,  Mr.  Edward  V’. 
Austin,  on  Optics.  At  half-past  eight  pre¬ 
cisely. 

Eastern  Literary  and  Scientific  Institution,  88, 
Hackney  Road.—' Tuesday,  March  2,  K.  W. 
Drayley,  Jun ,  Esq.,  F.  L.  S.,  F.G.S.,  on 
Meteorology  At  eight  o'clock. 

Mr.  Wilbffit  Pestalo z  zian  Academy,  Worship 
Square.— Tuesday,  March  2,  Mr.  H.  G. 
M  right,  on  the  Life  of  Peslalozzi.  At  a 
quarter  past  seven. 


Menial-Improvement  Society,  35,  Drury  Lane. — 
Tuesday,  March  2.  Mr.  K  Jones,  the  Brain 
the  Organ  of  the  Mind. 

QUERIES. 

A  black  japan  varnish  for  seal,  calf,  or  goat 
skins,  that  will  not  crack,  with  its  manner  of  up- 
plication?  One  in  which  spirits  of  wine  is  not 
used,  would  be  preferred,  that  being  loo  expen¬ 
sive.  T.  Crick. 

The  method  of  staining  and  polishing  picture- 
frames  black  ;  and  also  for  colouring  and  polish* 
ing  gun-stocks,  and  a  process  to  insure  success 
for  marbling  l>ook-cdgcs  or  paper,  and  the  proper 
colours  lit  for  that  purpose?  James  Arnold. 

The  composition  used  for  draw  ing  on  satin  or 
cloth,  the  pattern  designed  to  be  worked  in  em¬ 
broidery  ?  G.  It. 

How  to  paint  the  slides  of  a  magic  lantern? 

A.  C.  S. 

A  certain  description  of  cotton  is  sent  to  this 
country  packed  in  the  skin  of  the  buffalo;  I 
should  be  glad  to  learn  from  some  of  your  read¬ 
ers,  the  best  and  simplest  method  of  freeing  it 
from  the  hair  and  greasy  matter,  without  destroy¬ 
ing  or  injuring  the  gelatine  it  contains. 

A  Subscriber. 

The  best  method  of  making  the  tracing-paper 
used  by  surveyors,  A:e.,  for  copying  plans,  Acc., 
so  as  to  combine  the  following  requisites: — 
Transparency,  non-liability  to  crack  when  folded 
up,  and  to  take  Indian  ink  as  freely  as  possible 
without  running  or  making  the  lines  thick,  and 
to  expand  as  little  as  possible  when  coloured  ? 
The  last  two  qualities  are  almost  indispensable. 

Delta. 

TO  CORRESPONDENTS. 

W.  G.  II. — The  papers  entitled  “  Chemistry  of 
Geology,"  will  be  acceptable ;  and  if  thi  sub¬ 
scriber  will  apply  to  the  City  Press,  the  Num¬ 
bers  of  the  Mechanic  and  Chemist  for  the 
last  year  will  be  furnished. 

G.  Starky. — We  shall  be  glad  to  receive  his  papers 
on  mineralogy. 

A  Constant  Subscriber. — Iron  chains  may  be 
tinned  by  the  following  process: — First  dip 
them  in  muriatic  acid  to  cU'an  the  surface,  and 
wash  them  in  clean  water ;  then  dip  them  in  a 
solution  of  sal  ammoniac,  and ,  lastly,  in  melted 
tin  ;  they  will  come  out  perfectly  and  uniformly 
covered  with  tin. 

A.  C.  S. — Copper  turnings  or  filings  may  be 
readily  dissolved  in  nitric  acid  ( aquafortis .) 

The  chief  vehicle  or  basis  of  bronze,  is  lin¬ 
seed  oil: — / alee  gold  site  and  colour  it  as  re¬ 
quired,  and  dry  in  an  oven  at  a  high  iemjrera- 
tuve,  as  in  the  process  of  japanning. 

Inquiries  shall  be  made  concerning  his  olher 
queries. 


London  :  Printed  at  “  The  Citt  Press,"  1,  Long 
Lane,  Aldersgate,  by  Docdket  6c  Scry  vigour 
(to  whom  all  communications  for  the  Editor 
must  be  addressed,  postage  paid);  published 
every  Saturday,  by  G.  Herder,  Holywell  Street, 
Strand;  and  may  be  had  of  all  Booksellers 
and  Newsmen  in  Town  and  Country. 
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BILBROUGH’S  PLAN  FOR  Gl  II)- 
1NU  BALLOONS. 

(See  Engraving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chi  mist. 

Sir, — I  herewith  send  you  a  plan  for 
guiding  balloons,  which,  if  you  think 
worthy  of  insertion  in  your  useful  work, 
you  will  greatly  oblige  nre  by  so  doing.  I 
also  beg  to  inform  you,  I  have  heard  Mr. 
Green's  invention  surpasses,  and  will  sur¬ 
pass,  all  others,  without  any  one  putting 
himself  to  farther  trouble  about  guid¬ 
ing  balloons;  but  I  beg  to  make  a  few  re¬ 
marks  upon  his  invention. 

Mr.  Green’s  apparatus  may  enable  him 
to  ascend  or  descend,  but  I  doubt  whether 
it  will  enable  him  to  proceed  when  there 
is  a  current  of  air  (usually  called  wind) 
blowing  in  a  contrary  direction  to  which 
he  intends  to  proceed.  Mr.  Green's  mo¬ 
del  may  perform  very  well  in  a  place 
where  it  is  not  exposed  to  any  wind,  as  at 
the  Polytechnic  Institution,  where  it  is 
daily  exhibited  ;  but  if  it  were  exhibited 
in  the  open  air,  I  think  the  result  would 
be  different. 

I  will  now  give  you  a  description  of  my 
apparatus,  which,  I  think,  will  surmount 
those  difficulties : — 

Fig.  1  is  the  exter'or  view. 

Fig.  2  is  the  interior  view. 

Fig.  2. 


a  is  the  boiler;  n,  furnace;  c,  chimnev; 
l>,  mouth  of  boiier  for  expelling  steam  ; 


E,  engineer  ;  r.  interior  of  car  ;  o,  water- 
cistern;  H,  steam-tight  ball,  for  turning 
mouth  of  boiler  in  any  required  direction. 
Fig.  3,  boiler. 


Fig.  3. 


Steam  is  generated  in  a  boiler,  a,  by 
means  of  l\eat  from  the  furnace,  n  ;  and, 
passing  along  the  arm  of  boiler,  is  expelled 
at  the  mouth,  which,  by  its  counteraction 
against  the  air,  will  enable  the  balloon  to 
pioceed  in  the  direction  required. 

i  remain  yours  respectfully, 

T.  llii.mtouc.ii. 

[In  all  the  contrivances  we  have  seen 
for  guiding  balloons,  the  quantity  of  power 
required  seems  to  be  much  underrated. 

the  means  above  described,  an  impulse 
will  be  obtained,  but  it  will  be  found  quite 
inadequate  to  the  proposed  object.  Con¬ 
sidered  as  a  steam-engine  of  the  simplest 
possible  form,  it  is  worthy  of  considera¬ 
tion  ;  and,  without  farther  invention,  it 
might  he  applied  with  advantage  to  a 
small  pleasure-boat  for  promenading  at  a 
slow  pace. — Ed.] 

London  and  Birmingham  Itaihcay.—ll  is  a 
curious  tact,  showing  tue  amount  of  the  general 
consumption  Ot  materials  required,  that  in  uu 
a\ crage  trip  to  Loudon,  the  engine  will  exhaust 
*000  gallons  of  water,  and  24  cwl  of  coke;  and 
the  lender  carries  u  ton  of  coke'and  upwards  of 
700  gallons  of  water. 
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IMPROVED  BLOWPIPE. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  am  fully  confident  that  many  of 
your  readers  would  feel  a  pleasure  in 
studying  mineralogy,  were  the  operation 
with  the  mouth -blowpipe  made  less  fa¬ 
tiguing.  In  my  blowpipe,  of  which  I 
send  you  a  sketch,  I  have  in  a  great  mea¬ 
sure  obviated  two  evils — first,  less  fatigue 
to  the  muscles  of  the  cheeks;  second,  less 
oppression  to  the  chest.  Those  wishing  a 
cheap  and  useful  blowpipe — the  expense 
of  making  which  is  but  a  trifle  — will  avail 
themselves  of  this  one. 

I  remain  yours,  &c. 

G.  Startly. 

Mineralogical  Chemist,  &c. 

Church  Street,  Shoreditch. 

a  a  is  a  brass  tube,  twelve  inches  long, 
two  inches  of  which  are  bent  over,  or  can 
be  made  separate  to  screw  on ;  at  the  end 
of  which  is  a  valve,  J,  which  opens  down¬ 
wards  ;  b  b  are  two  pieces  of  brass  tube, 
an  inch  long,  on  which  a  small  bladder  is 
tied  air-tight ;  D,  the  bladder ;  E  is  the 
jet  of  brass,  of  fine  bore,  which  screws 
into  b  ;  j,  the  valve ;  h  is  a  piece  of  ivory 
or  bone,  attached  to  the  tube,  a,  which 
goes  in  the  mouth ;  the  other  end  at  the 
bladder  screws  on  the  long  tube.  By 
means  of  the  bladder,  it  enables  the  person 
using  the  blowpipe  to  rest  at  intervals, 
without  discontinuing  the  flame  on  the 
article  being  operated  on.  The  valve  is 
to  prevent  the  air  from  returning  up  the 
tube  when  it  is  compressed  from  the  blad¬ 
der. 


POPULAR  VIEWS  AND  ECONOMI¬ 
CAL  APPLICATIONS  OF  GEOLO¬ 
GICAL  SCIENCE.* 

No.  VII. 

AGRICULTURE. 

Soils  and  Manures.  —  The  benefits 
which  geology  can  confer  on  agriculture, 
are  neither  few  nor  trifling.  The  space  to 
which  I  am  limited,  will  not  permit  me  to 
point  out  in  detail  how  the  nature  of  a 
soil  depends  on  that  of  the  rocks  from  the 
disintegration  of  which  it  was  derived; 
nor  to  show  how  particular  plants  affect 
particular  soils,  in  which,  in  a  state  of 
nature,  they  exclusively  flourish,  and  in 
which  they  flourish  most  in  a  state  of  cul¬ 
tivation;  so  that  by  consulting  a  good 
geological  map  of  a  given  district,  we  may 
predict,  before  we  enter  it,  the  species  of 
crops  which  will  be  found  most  exten¬ 
sively  cultivated  there,  and  which  expe¬ 
rience  has  proved  to  be  best  adapted  to  it. 

A  due  mixture  of  the  earths  in  a  soil  is 
essential  to  its  fertility.  The  most  pro¬ 
ductive  districts  of  England  have  been 
made  so  by  Nature,  and  owe  their  fertility 
to  this  mixture  ;  and  it  is  by  copying  Na¬ 
ture  that  we  must  proceed  in  our  endea¬ 
vours  to  improve  those  that  are  barren. 
Neither  pure  clay,  sand,  nor  chalk,  afford 
productive  soils.  Those  are  the  best  which 
contain  a  mixture  of  the  three  earths — 
silica  (sand),  alumina  (clay),  and  lime,  with 
a  portion  of  decomposed  animal  and  vege¬ 
table  matter.  These  are  the  soils  which 
will  bear  repeated  cropping  without  dung 
or  other  rich  manures,  to  recruit  the  loss 
produced  by  vegetation. 

The  principal  ends  proposed  in  agri¬ 
cultural  improvements  are,  to  render  wet 
soils  dry,  and  dry  soils  sufficiently  moist ; 
to  render  adhesive  soils  loose,  and  loose 
soils  sufficiently  adhesive;  and  the  propor¬ 
tion  in  which  the  earths  above  mentioned 
should  be  mixed  for  these  ends,  must  de¬ 
pend  upon  the  climate  and  the  substra¬ 
tum.  Aluminous  soils  retain  too  much 
moisture,  and  silicious  soils  part  with  it 
too  rapidly  ;  and  a  soil,  good  in  itself,  may 
be  rendered  unproductive,  by  resting  on 
too  retentive  or  too  porous  a  substratum. 
Draining  or  irrigation  are,  in  such  cases, 
the  remedy.  (See  page  75).  When  one  of 
the  earths  prevails  in  a  soil  to  the  exclu¬ 
sion  of  the  others,  great  improvement  may 
be  effected  by  the  addition  of  that  which  is 
deficient;  and  it  is  astonishing  that  the 
superior  fertility  observable  along  the  line 
of  junction  of  two  rocks,  occasioned  by 
the  mixture  of  their  component  parts,  has 
not  oftener  induced  agriculturists  to  have 
recourse  to  various  artificial  mixtures  of 
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the  materials  of  rocks  adjacent  to  each 
other.  There  are  districts  in  which  such 
mixtures  have  been  practised  with  the 
greatest  success  ;  but,  in  general,  farmers 
relv  too  exclusively  on  farm-yard  ma- 
nure.  (  lay,  sand,  and  limestone,  are, 
nevertheless,  mineral  manures  of  the 
greatest  value,  and  have  changed  the  face 
of  whole  districts  that  were  before  com¬ 
paratively  barren.  Hy  such  mixtures  the 
constitution  of  the  soil  has  been  improved, 
causing  the  animal  and  vegetable  manure 
afterwards  applied,  to  be  more  efficacious. 

For  instance,  the  clav  lands  of  Essex  have 

# 

been  greatly  improved  by  the  use  of  chalk  ; 
and,  in  Norfolk  and  Suffolk,  large  tracts 
of  land,  which  were  before  incapable  of 
bearing  corn,  have,  by  the  application  of 
clay,  been  made  to  produce  good  crops  of 
wheat,  barley,  clover,  and  turnips.  Thus 
a  greater  number  of  cattle  are  kept  upon 
a  given  area,  and  the  quantity  of  animal 
and  vegetable  matter  returned  to  the  .soil 
is  proportionally  increased. 

The  mineral  manures  are,  in  general, 
too  much  neglected,  with  the  exception  of 
lime  (the  injudicious  use  of  which  too  often 
runs  into  the  abuse)  ;  and  even  in  those 
districts  where  they  are  applied,  they  are 
frequently  brougkt  from  a  distance, when, 
though  not  visible  on  the  surface,  they 
exist  at  a  small  depth  below  it,  sometimes 
under  the  very  field  for  the  improvement 
of  which  they  are  required.  Now  who,  1 
would  ask,  is  most  likely  to  discover  them 
— he  who  never  looks  deeper  into  the  earth 
than  the  bottom  of  his  ditches,  or  he  who 
studies  the  position  of  rocks  with  respect 
to  each  other,  and,  for  this  purpose,  ex¬ 
amines  every  natural  section  by  which 
they  are  exposed  to  view  in  cliffs  and  ra¬ 
vines,  and  every  artificial  section  laid  open 
by  mines,  wells,  and  other  excavations? 

It  appears  unnecessary  to  extend  these 
proofs  of  the  value  of  geological  princi¬ 
ples  to  the  agricultural  and  mercantile 
interests  of  a  nation.  One  of  the  most  ob¬ 
viously  useful  applications  of  science  is  in 
the  colonies,  sent  forth  by  a  commercial 
people;  and,  perhaps,  no  more  important 
service  could  be  rendered  to  Australia  or 
Canada,  than  by  accurate  geological  sur¬ 
veys,  such  as  are  now  proceeding  steadily 
in  several  of  the  United  States  of  Ame¬ 
rica. 

SUPPLY  OF  WATER  TO  LONDON- 

( Conlinurd  from  pagr  1*7.) 

Mr.  Paten’s  operations  have  been  car¬ 
ried  on  under  an  order  of  a  Committee  of 
the  House  of  lords.  He  has  pul  in  nearly 
twenty  borings  in  various  parts  of  the 


vallev,  and  he  found  every  one  of  them 
equally  abundant.  He  subsequently  com¬ 
menced  an  Artesian*  boring,  twelve 
inches  in  diameter,  and  sank  a  pipe  thirty 
feet  deep,  forcing  it  into  the  chalk,  by 
which  all  surface  waters  were  shut  out. 
He  then  bored  deep  springs,  which  he 
found  to  increase  in  geometrical  progres¬ 
sion  the  deeper  lie  went.  At  the  depth  of 
100  feet  he  put  in  two  pumps,  and  the 
little  boring  of  only  twelve  inches  in  di¬ 
ameter  produced  at  the  rate  of  about 
700,000  gallons  every  twenty-four  hours; 
and  twelve  or  fourteen  of  these  little  Ar¬ 
tesian  wells  would  produce  the  quantity 
required.-f-  He  subsequently  sank  a  shall 
twenty  feet  in  diameter,  going  through 
the  gravel  ;  and,  by  means  of  three  double 
pumps  and  a  six-horse-power  engine,  lie 
succeeded  in  getting  down  to  the  chalk. 
He  found  it  necessary  to  erect  a  sixteen- 
horse-power  engine,  with  which,  to  show 
the  immense  stream  that  issued,  and  tho 
six-horse-power  engine  working  up  to 
eight  and  a  half-horse-power,  he  could  only 
get  eight  feet  into  the  chalk  springs;  and 
although  they  continued  working  every 
day  (sixteen  hours  per  day)  for  upwarus 
of  three  months,  and  pumping  at  the  rate 
of  l,750,00i  gallons  per  day,  yet  they 
could  not  take  away  the  w  ater  for  the  pur¬ 
pose  of  lowering  the  well ;  and,  after  put¬ 
ting  four  small  borings  into  the  well,  the 
water  rose  so  abundant,  that  those  engines 
could  not  lower  it  within  eight  feet  of  the 
bottom  of  the  well,  notwithstanding  the 
well  was  only  eighty-five  feet  deep,  and 
only  eight  feet  into  the  chalk.  Had  those 
engines  been  of  sufficient  power  to  have 
pumped  the  water  within  two  feet  of  the 
bottom  of  the  well,  it  would  alone  have 
produced  between  two  and  three  million 
gallons  every  twenty-four  hours  ;  and  if 
Mr.  Paten  had  had  a  seventy-five  horse¬ 
power  engine  to  have  enabled  him  to  have 
sunk  the  shaft  sixty  feet  lower  into  the 
springe,  that  one  well  alone  would  have 
produced  all  the  water  required  for  the 
supply  of  the  50,000  houses  proposed  to 
he  supplied  by  the  London  and  Westmin¬ 
ster  Water  Company. 

At  a  meeting  of  mill-owners  and  oppo- 

•  The  term  Artesian  is  derived  from  the  name 
(Artois)  of  one  of  the  provinces  into  w  hich  France 
was  formerly  divided;  and  it  was  given  to  these 
wells  from  the  opinion  that  they  were  first  used 
in  that  district.  Artesian  wells  are  perpendicu¬ 
lar  jM-rforations  or  borings  into  the  ground, 
through  which  wuter  rises  from  various  depths, 
according  to  circumstances. 

t  Hie  quantity  of  water  required  for  the  sup¬ 
ply  of  50.000  houses,  is  about  0,000,000  of  gal¬ 
lons  per  diem. 
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nents  of  this  plan,  it  was  declared,  “  that  1 
the  effect  of  the  London  and  Westminster  i 
Water  Company  taking  their  water  from 
the  chalk  below  Bushev  II all  Meadows, 
would  be  materially  to  injure  and  reduce, 
not  only  the  wells  in  the  immediate  neigh¬ 
bourhood,  but  also  the  river  Colne  and 
its  tributaries.”  This  apprehension  was 
raised  without  the  slightest  foundation, 
for  the  bottom  of  the  river  Colne  is  as  im¬ 
pervious  to  leakage  as  a  stone  pitcher  ; 
and  the  springs  rising  in  the  upper  part 
of  the  valley  (but  from  which  the  supply 
will  not  be  taken),  have  produced,  from 
time  immemorial,  1 1,000, OOJ  gallons  per 
day. 

ELECTROTYPE. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Perhaps  you  will  be  kind  enough  to 
insert,  in  your  very  excellent  little  peri¬ 
odical — to  which  I  am  so  much  indebted 
for  the  information  that  I  have  derived 
from  reading  it — this  short  description  how 
to  conduct  a  small  apparatus  for  making 
electrotypes. 


First  of  all  obtain  a  large  glass  tumbler 
or  preserve  jar,  which  must  be  nearly 
tilled  with  a  strong  solution  of  the  sulphate 
of  copper,  and  in  this  solution  suspend  a 
solar  gas-glass,  by  means  of  two  pieces  of 
wood,  tied  on  each  side  of  the  glass,  to 
support  it  like  a  sedan  chair,  'l  ie  a  stout 
piece  of  bladder  over  the  bottom  of  the 
glass  ;  till  the  glass  with  rain  or  distilled 
water,  acidified  with  two  drops  of  sul¬ 
phuric  acid  to  the  ounce  ;  but  increase  it 
gradually  after  the  first  coating  of  copper 


is  perceived  on  the  object.  In  this  acid 
solution  suspend  a  piece  of  zinc,  by  means 
of  a  copper  wire  lying  horizontally  on  the 
top  of  the  gas-glass;  then  place  in  the  so¬ 
lution  of  the  sulphate  of  copper  a  round 
disc  of  copper,  on  which  is  to  be  soldered 
a  piece  of  copper  wire,  connected  to  the 
wire  by  which  the  zinc  is  suspended  by 
means  of  a  hook  ;  on  this  plate  of  cop¬ 
per  is  to  be  placed  the  object  whose  im¬ 
pression  is  wished  to  be  obtained.  If  you 
wish  to  take  off  a  plaster-of-Paris  medal¬ 
lion,  I  would  advise  you  to  take  it  off  in 
sealing-wax  first,  and  then  to  put  on  a 
metallic  surface  on  the  sealing-wax  im¬ 
pression,  by  means  of  a  little  fine  plum¬ 
bago  and  mastic  varnish.  Hoping  this 
will  be  of  some  use  to  your  readers, 

I  remain  yours  truly, 

Tyro  Chemicus  Somersetensis. 


TRADES’  HALLS. 

It  is  utterly  useless  for  timorous  and  nar¬ 
row-minded  policy  to  attempt  to  arrest 
the  progress  of  knowledge  :  the  working 
classes  of  this  country  are  endowed  with 
the  same  intelligence  as  all  other  classes; 
and,  what  is  most  important — they  know 
it;  they  are  reasonable  beings,  and  by 
reason  they  must  and  -will  be  governed. 
W  hoever  first  propagated  the  doctrine, 
that  the  interests  of  the  richer  and  poorer 
classes  are  different  and  opposed  to  each 
other,  was  either  a  shallow  politician  or 
a  designing  enemy  to  peace  and  good  or¬ 
der.  Distressed  workmen  and  flourishing 
employers  cannot  long  exist  together,  for 
such  a  state  of  things  can  only  be  brought 
about  by  injustice  ;  and,  if  persevered  in, 
discontent  will  soon  sound  the  alarm- 
whistle,  -which  indicates  an  approaching 
explosion,  if  the  pressure  is  not  speedily 
reduced.  When  it  unfortunately  happens 
that  both  masters  and  men  are  suffering 
from  the  same  cause,  they  may  still  live  in 
peace  together,  and,  perhaps,  each  party 
may  be  less  pert  and  rampant  than  when 
both  are  prospering.  But  when  the  em¬ 
ployer  withholds  from  the  workman  the 
fair  remuneration  which  he  can  afford,  or 
when  the  workman  requires  wages  which 
the  state  of  trade  will  not  allow,  the  pro¬ 
per  equilibrium  is  destroyed,  and  the  suf¬ 
fering  party  will  soon  restore  it  by  remon¬ 
strance  or  resistance  ;  so,  in  the  end,  the 
interests  of  merchants,  manufacturers, 
and  operatives,  are  not  only  closely  con¬ 
nected,  but,  in  many  cases,  actually  iden¬ 
tical.  To  deny  the  right  or  the  propriety 
of  working  men  assembling  for  mutual 
instruction  and  benefit,  or  for  any  other 
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lawful  object,  would  be  to  deny  them  the 
privilege  which  is  enjoyed  by  all  men  who 
Hre  not  in  a  state  of  absolute  slavery  ; 
find  those  who  would  desire  to  enslave 
their  countrymen — if  there  be  any  En¬ 
glishman  so  degenerate — are  too  few  in 
uuinber,  and  too  contemptible,  to  merit 
any  consideration.  The  only  question  is, 
when  and  where  are  they  to  meet? — not 
in  open  places  by  torch  light  or  any  other 
light,  to  be  addressed,  and  often  inflamed 
and  misled  by  seditious  demagogues — 
not  in  public-houses,  where  they  must 
drink  a  little,  and  may  drink  n  great  deal 
— no;  let  them  by  all  means  endeavour 
to  erect  Trades’  Halls,  where  respecta¬ 
bility  is  combined  with  every  desirable 
convenience. 

“  How  few  exist  in  tin’s  country,  and 
those  only  in  name?  Are  any  of  them 
based  on  right  principles  of  equality  and 
perfect  freedom  of  occupation  !  How 
have  they  been  built?  By  the  united 
subscriptions  of  workingmen,  or  the  purse 
of  the  speculator  ?  Trades’  Halls  are  now 
wanted  more  than  ever,  common  sense  and 
justice  admit  the  claim  of  the  great  mass 
of  the  population  to  make  known  their 
opinions,  and  the  law  acknowledges  its 
existence,  as  a  component  principle  in  the 
British  Constitution. 

‘  An  Englishman  has  the  privilege  of 
forming  his  own  opinion  upon  the  policy, 
expediency,  and  justice  of  the  system  that 
is  adopted  by  his  rulers.  Having  formed 
this  opinion,  it  cannot  be  denied  that  he 
has  a  right  to  promulgate  it,  to  support  his 
own  opinion  by  his  own  arguments,  and 
to  recommend  its  adoption  in  what  he  may 
deem  the  most  efficacious  manner.’ — Lord 
Brougham. 

‘  To  extend  the  utility,  influence,  and 
number  of  trades’  societies,  by  offering  a 
commodious  building,  where  their  meet¬ 
ings  may  be  better  and  more  economically 
accommodated  than  at  public-houses.’ — 
London  Trades'  Hull  Laics,  No.  I. 

To  provide  a  *  Mechanics’  Institution,’ 
in  spirit  as  well  as  name,  an  extensive 
library  and  reading-room,  accessible  to 
operatives  throughout  the  day  and  night, 
at  an  expense  of  a  few  pence  per  week 
each. 

To  offer  cheap  and  liberal  schools  for 
the  tuition  of  the  children  of  both  sexes 
belonging  to  the  working  class. 

Io  unite,  and  call  forth  in  public  meet¬ 
ings  and  festivals,  the  mutual  feelings  and 
sympathies  of  both  sexes  of  the  labouring 
population,  on  the  ground  of  their  common 
participation  in  every  public  measure  cal¬ 
culated  to  oppress  or  benefit  the  rights  of 
labour. 


A  substantial  and  extensive  means  for 
the  accommodation  of  public  meetings,  of 
from  30UO  to  fiooo  persons,  at  a  lesser 
amount  of  rental  than  the  public  build¬ 
ings  already  existing  cun  be  engaged,  with¬ 
out  any  exclusiveness  on  the  score  of  po¬ 
litics  or  religion,  and  available  at  the  same 
time  for  lectures,  concerts,  and  social  en¬ 
tertainments. 

Depots  for  concentrating  the  intelli¬ 
gence  and  operations  of  the  numerous 
trades’  societies  of  the  country,  and  the 
promotion  of  an  easy  and  permanent  sys¬ 
tem  of  communication  between  them  for 
mutual  benefit  and  information. 

The  constitution,  government,  erection, 
and  application  of  Trades'  Halls,  will  be 
developed  in  the  future  numbers  of  the 
Penny  Mechanic.'’ 


ADVANTAGE  OF  LOW  FARES. 

It  has  been  determined  at  a  meeting  of 
the  proprietors  of  the  Waterloo  Bridge, 
that  the  tolls  to  foot-passengers  over  that 
noble  but  deserted  structure,  shall  be  re¬ 
duced  from  one  penny  to  a  halfpenny. 
The  alteration  is  adopted  as  an  experi¬ 
ment,  and  it  is  anticipated  that  greater 
profits  will  accrue  to  the  Company,  from 
a  larger  number  of  passengers  at  a  reduced 
price,  than  from  a  smaller  number  at  a 
higher  rate.  The  following  facts  were 
brought  forward  at  the  meeting,  and  may 
lead  to  many  important  and  profitable  re¬ 
flections  : — 

“  When  a  charge  is  reduced  unreason¬ 
ably  (like  the  postage  to  Ireland)  it  dimi¬ 
nishes  the  revenue:  but  when  it  is  reduced 
about  one-half  (as  in  the  range  of  the  late 
twopenny  post),  it  adds  greatly  thereunto. 

Forty  times  more  letters  pass  through 
the  offices  of  Stroud  and  Nailsworth,  since 
the  postage  was  reduced  from  Ad.  to  Id. 

The  reduction  of  duty  on  spirituous 
liquors  has  added  greatly  to  the  revenue. 

1  here  are  140,000  weekly  papers  at  1  d. 
or  2d.  each,  but  there  were  not  10U0  when 
each  cost  Is. 

'The  railway  charge  from  Ghent  to 
Brussels  was  lowered  half,  which  increased 
the  revenue  threefold. 

The  visiters  to  the  Tower  are  ten  times 
more,  now  the  charge  is  only  0 d. 

The  omnibuses  at  (i d.  carry  a  hundred 
times  more  persons  now,  than  while 
charging  a  shilling. 

The  toll-bridge  at  Rouen  pays  six  per 
cent,  on  its  outlay,  l>esides  an  annual  sum 
for  its  repairing  fund;  and  though  be¬ 
tween  two  free  bridges,  it  has  three  times 
more  passengers  than  both  of  them  toge- 
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tlier,  although  they  are  only  400  yards 
off;  and  it  is  .solely  because  the  work-peo¬ 
ple  can  afford  to  pay  a  centime. 

When  the  penny  toll  at  Richmond 
bridge  was  lowered,  the  revenue  doubled 
immediately,  and  quadrupled  in  three 
years.  Thus  a  halfpenny  toll  brought 
eight  times  more  people  than  a  penny 
toll.” 

MISCELLANEA. 

Metallic  Relief  Engraving . — [From  a  corre¬ 
spondent  of  the)  Athenaeum.] — Take  a  tablet  of 
plaster  of  Pans,  and,  having  heated  it,  apply  wax 
for  absorption  to  all  the  faces,  save  that  on  which 
you  intend  your  drawing  to  be,  and  to  that  one 
apply  your  drawing,  executed  with  lithographic 
ink,  on  lithographic  transfer  paper.  Let  the  side 
of  the  tablet  on  which  is  the  transferred  drawing, 
be  now  dipped  in  weak  acid  and  water,  and  then 
permitted  to  absorb  a  solution  of  sulphate  of  cop¬ 
per.  By  electro-metallurgy,  a  deposition  of  cop¬ 
per  can  be  made  on  all  parts  stained  with  the 
sulphate.  Ere  this  coating  be  too  thick,  let  the 
tablet  be  removed  from  the  vessel  in  which  this 
last  operation  has  been  carried  on,  washed  care¬ 
fully,  dried,  and  a  mixture  of  isinglass  and  gin 
be  poured  on  it ;  its  redundancy  be  gently  blotted 
off  with  a  blotting-paper  till  the  surface  be  level — 
i.e.  the  copper  lines  and  isinglass  cement  be  of 
the  same  height :  again,  let  the  deposition  take 
place,  and  again  its  succeeding  operation  ;  after 
which,  let  common  black-lead  be  rubbed  over  the 
whole  surface;  and  the  deposition  being  renewed, 
a  copper  mould,  from  which  a  type-metal  block 
may  be  subsequently  cast,  is  now'  formed. 

Another  Method. — Draw  wdih  a  pen  dipped  in 
warm  isinglass-coloured  cement,  and  when  your 
drawing  be  dry,  for  an  instant  expose  it  to  steam, 
and  then  coat  it  with  leaf  gold.  Proceed  by 
electro-metallurgy,  as  in  last  method,  and  no  cast 
is  necessary. 

Encroachments  on  the  Sea. — We  find,  in  a  re¬ 
cent  number  of  the  Phare  de  la  Rochelle,  the  fol¬ 
lowing  observations  on  the  subject  of  the  sea’s 
progressive  retiring  from  that  line  of  coast: — 
“  The  ocean  is  daily  retreating  more  and  more, 
from  the  shore  of  the  bay  of  Bourg-Neuf.  The 
roadstead  of  that  little  town  and  its  salt  marshes 
are  filling  up  with  such  rapidity,  that  the  wreck 
of  an  English  sixty-four  gun  ship,  which  was 
lost  on  an  oyster-bank  while  chasing  a  French 
vessel,  in  1752,  lies  now  in  the  midst  of  a  wide 
cultivated  plain.  A  calculation  of  the  height  of 
the  water  when  the  ship  was  wrecked,  compared 
w'ith  its  present  level,  gives  a  fall  of  upwards  of 
five  metres,  about  sixteen  feet  and  a  half.  But 
the  stationary  condition  of  the  sea’s  level  in  the 
port  of  Brest,  for  a  century  past,  proves  that 
this  effect  is  not  produced  by  the  retirement  of 
the  body  of  the  ocean.  Along  the  whole  south¬ 
western  poition  of  the  department  of  the  Loire 
Inferieure,  the  increase  of  coast  is  so  sensible, 
that  the  last  five-and-twenty  yea^s  alone  have 
given  to  cultivation,  in  the  single  commune  of 
Bourg-Neuf,  more  than  500  hectares  of  land, 
covered  before  by  the  waves  of  the  sea.  Poigny, 
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a  small  ancient  town,  with  a  fortress,  standing 
on  a  height  between  Bourg-Neuf  and  Pomic,  had 
formerly  a  harbour,  in  which  vessels  were  made 
fast  to  rings  said  to  be  yet  existing  in  the  rocks. 
Bouin  Island  was  divided  from  Bourg-Neuf  by 
its  roadstead,  which  had  formerly  a  width  of 
2500  metres,  opposite  to  Etiez-du-Fresne.  This 
roadstead  is  now  so  nearly  filled  up,  that  Bouin 
is  divided  from  Bourg-Neuf  only  by  a  channel  of 
some  twenty-five  or  thirty  metres  across;  and  if 
it  were  not  fed  by  the  waters  of  the  little  river  of 
Faleron,  and  a  few  brooks,  there  would  no  longer 
be  a  roadstead  at  all  on  the  south.  A  consider¬ 
able  trade  in  salt  was  formerly  carried  on  be¬ 
tween  Holland,  Bourg-Neuf,  and  Bouin  Island. 
The  vessels  employed  in  it,  generally  of  from 
100  to  130  tons  burden,  took  in  their  lading  at  a 
port  called  Port-Raband,  which  is  now  nearly 
3000  metres  distant  from  the  sea.  The  port  of 
Saint-Gilles  is  daily  filling  up.  The  entire  cen¬ 
tre  of  the  excellent  bar  which  closed  the  port  of 
Sables-d’OIonne,  is  a  plateau,  which  will  soon  be 
covered  only  by  extraordinary  tides.  The  har¬ 
bour  of  La  Gaehere  has  just  been  entirely  shut 
up.  The  island  of  Olonne,  a  little  borough  seat¬ 
ed  on  a  little  hill,  which  was  surrounded  by  the 
sea,  stands  now  in  the  midst  of  meadows  and 
marshes.  Such  are  the  changes  operated  in  less 
than  a  century  on  the  coasts  of  La  Vendee  and 
the  Loire  Inferieure.  The  origin  of  these 
changes  is  the  deposits  made  by  the  action  of  the 
sea  itself — accumulations  of  mud,  sand-drifts, 
and,  though  more  rarely,  heaps  of  shingle.  But 
so  considerable  an  increase  of  soil  as  that  which 
has  replaced  an  oyster  bank,  in  the  neighbour¬ 
hood  of  Bourg-Neuf,  by  a  field  five  metres  above 
the  level  of  the  ocean,  cannot,  it  is  believed,  have 
happened  in  a  period  of  eighty-five  years,  with¬ 
out  an  auxiliary  cause,  which  cause  is  supposed 
to  have  been  an  upheaving  of  the  ground.  On 
this  subject  an  intelligent  observer  informs  us, 
that  he  was  shown,  in  passing  through  Marennes, 
in  1823,  a  bank  of  calcareous  rocks  on  the  coast, 
which  rose  higher  and  higher,  in  a  very  remark¬ 
able  manner  at  the  end  of  a  certain  number  of 
years.  A  salt  mine  was  pointed  out  to  him  in 
the  island  of  Oleron,  the  different  compartments 
of  which  it  was  found  necessary  to  relevel,  at 
one  of  their  extremities,  every  twenty-five  years  ; 
and  a  mill  in  the  same  neighbourhood,  a  portion 
of  whose  gable,  similarly  lifted  up,  separated  it¬ 
self  in  cracks  from  the  rest  of  the  wall,  and  so 
endangered  the  lives  of  its  inhabitants,  that  it 
had  to  be  rebuilt  periodically,  in  about  a  similar 
period  of  time.” 

More  than  3000  miles  of  railroad  are  com¬ 
pleted  in  the  United  States,  at  the  average  cost  of 
20,000  dollars  per  mile. 

Artesian  Wells  in  the  Oasis  of  Thebes. — M. 
Ayme,  a  French  chemical  manufacturer,  has 
been  nominated  by  the  Viceroy  of  Egypt  civil 
and  military  governor  of  the  whole  of  the  Oasis. 
This  Oasis  is  twenty-three  leagues  in  length,  and 
from  two  to  four  in  breadth.  That  of  Garbe, 
where  there  is  also  an  alum  manufacture,  is  about 
twenty  leagues  in  extent.  These  two  oases  con¬ 
tain,  it  is  said,  some  excellent  soil,  calculated 
for  raising  indigo,  cotton,  sugar,  and  madder  ; 
they  are  studded  with  Artesian  wells,  which  have 
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l*con  noticed  by  Arugo  The  ancient  inhabitants 
used  u>  dig  square  wells  through  the  superficial 
vegetable  soil,  clay,  marl,  and  marly  clay,  down 
to  the  limestone,  fnuu  twenty  to  twenty-five 
metre#  in  depth.  The  last  rock  contains  the  wa¬ 
ter  which  supplies  the  wells,  and  is  called  by  the 
Arabs  Agar  el  moya.  In  the  rock,  holes  were 
bored  from  four  In  eight  inches  in  diameter. 
These  holes  were  titled  with  u  (dock  of  sandstone 
supplied  with  au  iron  ring,  in  order  to  slop  the 
supply,  when  there  was  danger  of  inunduting 
the  country. 

A  Imparling  Genu*. — We  advise  the  curators 
of  the  British  Museum,  if  they  wish  to  procure  a 
perfect  specimen  of  that  truly  English  animal,  u 
genuine  stage-coachman,  to  lie  quick  in  catching 
him  ;  as,  in  u  very  short  time,  he  threatens  to  be¬ 
come  nn  extinct  species  of  the  genu 4  homo.  One 
thing  is  very  certain,  that  in  this  locality,  their 
rubicund  countenances  are  likely  very  soon  to 
become  as  scarce  as  Queen  Anne  farthings  ;  and 
it  is  with  a  twinge  of  regret  that  we  announce 
that  this  evening,  from  railway  arrangements, 
three  mail  coaches  cease  running  through  this 
city  ;  these  are  the  Loudon  mail  via  Birmingham, 
and  the  Bath  and  Bristol  mails.  Their  horns 
will  blow  for  the  last  time  in  our  streets  to-uigbt; 
and  besides,  two  stage-coaches,  the  Urilliunt  and 
///tie,  take  their  last  journey  to-day — sic  transit 
gloria  via.  We  shall  miss  them  sorely,  as  will 
many  more,  whose  purposes  the  lightning-quick 
railway  runuot  serve,  and  to  whom  this  desola¬ 
tion  of  the  mail  will,  we  fear,  turn  out  a  great 
privation. —  Worcester  lit  raid. 

INSTimiONS. 

LKCTUUES  Dl'lll N ti  TUB  WEEK. 

Westminster  Literary  ami  Scientific  Institution, 

0  and  7,  Great  Smith  Street.  — Thursday, 
March  11,  J.  S.  Buckingham,  Esq.,  on  Egypf, 
under  Mehemet  Ali.  At  half-past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution ,  4{,  Church  Street,  llothei- 
biihc.  —  Monday,  March  8,  Discussion.  At 
half-past  eight  precisely. 

Eastern  Literary  ami  Scientific  Institution,  88. 
Hackney  Road. — Tuesday,  March  9,  J.  Hem¬ 
ming,  Esq.,  on  Chemistry.  At  eight  o'clock. 
Mr.  Wilby’s  Pestalonian  Academy,  Worship 
Square. — Tuesday,  March  9,  Mr.  F.  Wilby, 
on  Elocution.  At  f  quarter  past  seven. 

Mental- Improvement  Society,  35,  Drury  Lane. — 
Tuesday,  March  9,  Mr.  Dartncll.on  the  Ami- 
Newtouian  Theory  of  the  Universe. 

QUERIES. 

How  to  make  and  u.o  the  enamel,  surh  as  u 
on  clock-faces,  Acc.  ?  E.  C.  B.  11. 

The  l>cst  method  of  gilding  picture-frames ; 
how  to  lay  the  gold  leaf  on  ;  and  if  the  old  gild¬ 
ing  should  be  cutiicly  cleared  of!  before  apply¬ 
ing  the  fresh  leaf,  with  the  proper  size  for  adher¬ 
ing  U?  A.  S. 

How  to  clean  fro#ted  silver?  Also,  how  arc 
those  aninuUi  sugar-pluuis  made,  called  by  chil¬ 


dren  hundreds  and  thousands?  I  do  not  want 
the  composition,  but  to  know  how  they  ure  formed 
into  such  minute  uud  regular  globules. 

TO  CORRESPONDENTS. 

II.  Sherman. — Trvubat  s  patent  for  making  vine¬ 
gar  is  as  follows : — First  process: — Take  350 
pounds  of  raw  potatoes, well  washed  and  rasjnd, 
and  add  twenty  to  tioentyfive  gallons  0/  water, 
and  two  pounds  of  sulphuric  acid  ;  boil  the 
mixture  for  six  hours ,  and  pour  it  off,  through 
a  perforated  plate  or  strainer,  into  a  cooler ; 
Hu  n  transfer  it  into  another  vessel,  to  be  placed 
in  a  chamber  kept  at  the  temperature  of  8(1* 
Eahrenh* it.  To  this  liquor  add  one  ounce  of 
potash  dissolved  in  water,  arul  half-a-bushel  of 
yeast.  Fill  a  vessel  loosely  with  beech  shavings 
or  the  skins  of  pressed  grapes  sutural,  d  with 
strong  vinegar.  Tour  three  gallons  oj  the  fer¬ 
mented  liquor  into  this  vessel  morning  and  even¬ 
ing,  till  the  ixsscl  be  full ;  then  draw  it  off, 
thiec  gallons  at  a  lime,  from  tin  lot  tom  of  the 
vessel,  and  pour  it  into  another  Vessel  half  filled 
w,tii  perfect  vinegar ;  and,  lastly,  remove  it 
into  another  vessel,  loosely  filled  with  Letch 
shavings,  which  will  chur  it,  and  render  it  fit 
for  use. 

The  second  process  consists  in  pouring  fifty 
gallons  of  boiling  waltr  upon  350  pounds  of 
potatoes,  prepared  us  before,  and  allowed  lo 
slum!  t,ll  it  assumes  the  consistency  of  a  thick 
paste  ;  huli-a-buslul  of  mall  meal  is  then  added, 
to  Lnug  it  into  a  saccharine,  state,  and  the  rest 
of  the  procss  continued  as  before. 

In  the  third  jironss,  fifty  or  sixty  pounds  of 
ground  rice  is  used  instead  of  potatoes;  the  pro¬ 
cess  of  fermentation,  \c.,  being  the  same  as  al¬ 
ready  described. 

II.  Whittaker. —  Jf'e  will  endeavour  to  procure 
him  the  information  he  dt  sires  concerning 
llerry  s  patent  for  purifying  oils. 

A  Subscriber  will  find  the  process  of  manufac¬ 
turing  looking-glasses  fully  described  m  Xo.  120, 
O.  A'.,  vol.  4. 

W .  C.  S. — Hydrogen  gas  mag  easily  be  pro¬ 
duced,  by  putting  iron  filings  or  pit  ees  of  line 
into  diluted  sulphuric  acid  f vitriol ).  1  hiring 

the  action  of  the  ac.d,  which  commences  in- 
slunlly,  abundance  of  gas  is  evolved,  and  may 
be  received  in  a  bladder  Jor  small  experi uients  ; 
or,  if  required  in  greater  quantities,  it  may  be 
conductid  into  a  visul  inter. cd  in  water. 

Philo-Mcclianicu*. — Old  books  on  abstract  me¬ 
chanics,  fyc. — that  is,  treating  on  the  gem  rat 
laics  of  the  science,  may  be  read  with  udi  an 
tage.  Modern  discoveries  relate  chiefly  to  pe¬ 
culiar  applications  of  those  lairs,  uud  the  in  * 
Iroeluction  of  tuw  sources  of  power. 

T.  Bilb  rough. — We  shall  be  glad  to  see  the  d. 
scriplion  of  li,s  atmospheric  mgine :. 
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THE  PENNY  MECHANIC  AND  CHEMIST. 
LETTER.1JA  LANCE. 

(See  Engraving,  front  page.) 


To  the  Editor  of  the  Fenny  Mechanic  and 
Chemist. 

Sir, —  Enclosed  is  a  rough  sketch  of  a 
letter-balance  of  my  own  invention,  that 
has,  I  think,  some  advantages  over  those 
in  general  use — viz.  1st,  it  is  no  conse¬ 
quence  if  they  are  on  a  perfectly  horizon¬ 
tal  surface;  and,  2nd,  they  show  at  once 
the  weight  without  waiting  for  the  vibra¬ 
tion  to  cea>e.  Should  you  think  it  worth 
insertion  in  the  I’inhy  Mechanic,  it  is 
at  your  service. 

Yours  truly, 

Geo.  Shadvoll,  Jun. 

Description  of  the  Engravings. 

a  is  a  flat  piece  of  brass  or  other  metal, 
or  even  wood,  having  a  longitudinal  hole 


sufficiently  wide  to  admit  the  wire,  b, 
fig.  2,  of  the  scale  to  pass  without  touch¬ 
ing. 

h,  the  balance,  being  a  piece  of  Curved 
brass  or  other  metal,  one  eighth  of  an  inch 
thick,  and  half  or  three-quarters  of  an 
inch  broad,  with  a  sol  id  barrel,  C,  at  one 
end,  and  an  eye,  rf,  at  the  other,  to  hold  a 
scale,  e.  It  also  has  some  pins,  k  I  m  n  o  p, 
inserted  on  each  side ;  one  side  only  is  shown 
in  the  sketch.  This  is  to  be  placed  on  the 
flat  piece,  a,  between  the  pins,  g  g  g,  to 
keep  n  in  its  place. 

Now  it  is  evident,  that  if  a  letter  be 
dared  in  the  scale,  e,  if  not  exceeding 
mlf-an-ounce,  the  balance,  «,  will  rest  on 
the  barrel,  c;  and  the  first  pin,  k,  if  ex¬ 
ceeding  half-an-ounce,  on  the  two  pins, 
k  and  l ;  exceeding  one  ounce,  on  b  ;  and 
in  exceeding  one  ounce  and-a-half,  on 
m  and  n,  and  so  on. 


CO  M 1  ’  E  NS  ATI  O  N  BA  LA  N  CE. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir. — Having  observed,  in  the  last  Num¬ 
ber  of  your  useful  periodical,  an  account 
by  “  S.  (  hick,  ’  of  a  new  compensation 
balance  for  time-keepers,  with  the  remark 
that  it  would  be  more  simple  in  construc¬ 
tion  than  that  in  present  use,  I  have  sent 
you  a  drawing  of  that  form  which  is  now 
generally  adopted,  and  in  the  best  chro¬ 
nometers  has  varied  in  vibration  so  little 
as  a  few  tenths  of  a  second  in  a  year. 
There  is  no  difference  between  the  small¬ 
est  and  largest  balances,  except  a  slight 
variation  in  the  nundter  and  telative  size 
of  the  weights  or  screws. 


“  S.  Chick’s"  balance,  although  exceed¬ 
ingly  ingenious,  is  open  in  a  greater  de¬ 
gree  to  the  objection  which  he  brings 
against  the  common  one.  Simplicity  con¬ 
sists  in  a  fewer  number  of  parts,  and 
greater  facility  of  construction.  In  the 
new  balance,  there  must  be  two  or  three 
pair  of  joints  connecting  the  cross  bars  with 
the  circumference  :  and  if  “  Mr.  Chick  " 
is  acquainted  with  the  manufacture  of 
such  work,  he  will  see  the  exceeding  dif¬ 
ficulty  of  constructing  these  joints,  so 
that  they  shall  be  at  the  same  distance 
from  the  centre  in  the  one  instance,  and 
from  the  inside  of  the  one  in  the  other; 
also  of  making  each  joint  correspond  ex- 
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actlv,  and  of  getting  the  arcs  exactly  true 
with  the  centre.  In  the  present  balance, 
the  process  is  nearly  as  follows  : — A  piece 
of  steel  is  taken  and  turned  to  the  right 
diameter;  next  a  piece  of  brass  has  a  hole 
turned  in  the  centre,  to  admit  the  steel 
very  tightly  ;  these  are  then  put  in  a  cru¬ 
cible  and  fluxed  together  by  heat.  The 
inside  is  then  turned  out,  and  the  steel 
rim  reduced  from  the  inside  to  the  proper 
proportion.  The  outside  is  then  turned 
also  to  the  right  thickness;  the  inner  cir¬ 
cle  is  cut  out  into  a  bar  (see  engraving), 
and  the  holes  for  the  screws  are  made  ;  it 
is  then  polished,  the  screws  inserted,  and 
after  the  watch  escapement  is  made,  it  is 
cut  open  and  poised.  All  this  is  very 
simple,  requiring  only  care  in  the  propor¬ 
tions  and  in  true  turning.  The  action  is 
exceedingly  equable,  there  being  no  fric¬ 
tion  to  render  it  unequal  ;  it  is  also  very 
easy  of  adjustment.  1  will  now  describe. 

Description  of  the  Engraving. 

The  rim  is  composed  of  brass  and  steel, 
the  outer  being  of  the  former,  and  the  in¬ 
ner,  with  the  arm,  the  latter.  The  brass  is 
about  double  the  thickness  of  the  steel  ; 
the  rim  is  cut  through  at  a  a,  to  allow  of 
expansion  and  contraction.  The  screws 
at  the  end  of  the  cross  arm  are  called  re¬ 
gulating  screws,  and  are  used  in  chrono¬ 
meters  where  there  are  no  other  regulat- 
ers — being  screwed  in  when  gaining,  the 
contrary  when  losing.  The  other  screws  are 
all  called  compensation  screws,  although 
there  really  needs  but  one,  the  others  be¬ 
ing  added  for  weights  ;  the  old  method  of 
sliding  weights  being  now  superseded. 
In  timing  the  piece  in  variations  of  tem¬ 
perature,  should  it  lose  in  cold  weather,  it 
will  show  that  the  ordinary  effect  of  cold 
is  reversed,  and  that  the  balance  is  over 
compensated  :  this  arises  from  there  being 
too  much  weight  at  the  free  end  of  the 
arcs ;  one  of  the  screws  must  then  be 
screwed  in,  or  removed  to  a  spare  hole 
farther  from  the  end ;  if  the  variation  be 
great,  the  contrary  course  must  be  adopted, 
should  the  chronometer  lose  in  heat  and 
gain  in  cold.  I  should  have  mentioned, 
that  the  effect  of  heat  on  the  action  is,  to 
cause  the  outer  or  brass  rim  (expanding 
as  it  does  more  than  the  steel)  to  force 
the  free  end  of  the  arc  towards  the  centre, 
ithus  compensating  for  the  relaxing  effect 
wm  the  balance  spring.  Good  chronome¬ 
ters  are  rated  in  ovens,  at  a  heat  of  100° 
ior  120°,  and  also  in  vessels  placed  in  freez¬ 
ing  mixtures. 

I  remain  yours,  &c., 

W.  H. 

Islington. 


CHEMISTRY  OF  GEOLOGY. 
No.  I. 


When  we  look  abroad  on  the  wondrous 
world  around  us,  one  of  the  first  things 
that  strikes  us,  is  the  variety  in  the  ob¬ 
jects  that  present  themselves  to  our  notice, 
fhe  endless  differences  of  forms  and  ap¬ 
pearances  which  animals,  vegetables,  and 
other  kinds  of  bodies,  present,  would  seem 
to  render  it  almost  a  hopeless  task  to  ac¬ 
quire  a  knowledge  of  the  different  sub¬ 
stances  of  which  they  are  composed  :  but 
it  fortunately  happens,  that  all  the  diver¬ 
sified  works  of  Nature  are  made  up  of  a 
certain  number  (fifty-four)  of  substances, 
which,  under  the  conditions  yet  applied  to 
them,  are  found  to  be  incapable  of  farther 
analysis,  and  are,  therefore,  called  simple, 
or  elementary,  or  undecomposable  sub¬ 
stances  ;  that  we  do  not  need,  in  studying 
every  different  kind  of  animal  or  vegeta¬ 
ble,  every  different  air  or  liquid,  every 
kind  of  rock  or  mineral,  to  learn  the  pro¬ 
perties  of  a  new  and  distinct  substance  for 
each.  There  are,  perhaps,  more  than  a 
million  species  of  plants  and  animals,  ex¬ 
clusive  of  the  microscopic  and  infusory 
animalcules  now  inhabiting  the  terraque¬ 
ous  globe ;  but,  however  different  they 
may  be  from  each  other  in  structure  or 
appearance,  they  are  made  up  of  combi¬ 
nations  of  a  few  simple  substances,  of 
which  the  processes  of  chemistry  have 
discovered  this  endless  variety  to  be  com¬ 
posed. 

There  are  many  kinds  of  rocks  and  mi¬ 
nerals,  and  yet  but  very  few  of  the  ele¬ 
ments  of  matter  go  to  form  them.  The 
most  important  may  be  classed  in  the  fol¬ 
lowing  order,  according  to  the  respective 
importance  of  each  : — 


Simple  Non-metallic  Substances . 


Oxygen 

Hydrogen 

Nitrogen 

Carbon 


Sulphur 

Chlorine 

Fluorine 

Phosphorus. 


Metallic  Buses  of  the  Alkalies  and  Earths. 
Silicium  Sodium 

Aluminum  Magnesium 

Potassium  Calcium. 


Metals ,  the  Oxides  of  which  are  neither 
Earths  nor  Alkalies. 

Iron  Manganese. 


Oxxjgen. 

When  we  regard  the  chemical  composi¬ 
tion  of  that  part  of  the  earth  which  falls 
tinder  our  examination,  we  are  struck  with 
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the  enormous  volume  of  oxygen  entering 
into  the  composition  of  all  portions  of  it, 
whether  air,  water,  or  solid  rock.  It  con¬ 
stitutes  eight  tons  in  every  thirty. six  of 
air,  and  eight  in  eve. y  nine  of  water.  It 


is  found  in  almost  all  nnimal  and  vegeta¬ 
ble  matters,  and  it  exists,  according  to  the 
following  table,  in  certain  abundant  earths, 
minerals,  and  rocks. 


Table *  of  the  Proportions  per  Cent,  of  Oxygen  in  certain  abundant  Earths , 

Minerals,  anil  Hocks. 


100  Silica .  =  48.4 

100  Alumina  ....  =  53.2 

100  Magnesia....  =  01.4 

100  Lime .  =  72.0 

100  Quartz  . .  =  48.4 

100  Felspar......  =  54.0 

100  Mica .  =  50.0 

J00  Granite .  =  52.0 

100  Basalt  .  =  57.0 

100  Gneiss  .  =  53.0 

100  Clay  slate..  ..  =  54.0 

100  Sandstone....  =  from 


Silicum . 

+ 

51.6 

Oxygen 

Aluminum  ...... 

4" 

16.8 

— 

Magnesium . 

+ 

88  6 

— 

Calcium  . 

4- 

2K.0 

Metallic  base  .... 

4 

61.8 

— 

Metallic  bases  .... 

+ 

40.0 

— 

Metallic  bases  .... 

+ 

44.0 

— 

Metallic  bases  .... 

+ 

48.0 

— 

Metallic  bases  .... 

+ 

43.0 

Metallic  bases  .... 

+ 

17.0 

— 

Metallic  bases  .... 

+ 

40.0 

— 

VJ  to  o'i  Metal,  bases 

+ 

47.0 

to 

51.0 

HISTORY  OF  LONDON  BRIDGE. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sin, — As  public  attention  has  lately  been 
much  attracted  to  the  chronicles  of  some 
of  our  most  remarkable  and  ancient  struc¬ 
tures,  it  will  not,  perhaps,  be  thought  out 
of  season,  to  present  your  readers  with  a 
brief  description  of  former  bridges  over 
that  part  of  the  Thames  where  London 
Bridge  now  stands,  and  an  historical 
sketch  of  their  vicissitudes,  from  the  ear¬ 
liest  period  on  record  to  the  completion 
of  the  present  magnificent  structure. 

The  period  at  which  London  Bridge 
was  first  built  is  very  remote,  but  the 
precise  date  is  not  known. 

At  the  time  of  the  Homan  invasion,  we 
learn  from  “  Cesar's  Commentaries,"  that 
London  was  merely  a  portion  of  forest 
land  surrounded  by  a  ditch  and  rampart, 
to  serve  as  a  place  of  retreat  in  time  of 
"®r.  I  he  Romans  had  no  sooner  com¬ 
pleted  and  secured  their  conquest,  than 
they  commenced  the  work  of  improve- 
ment  and  civilization.  A  Irajectus  was 
established  to  convey  passengers,  Ac.,  to 
the  great  military  road  which  led  to  Do¬ 
ver  ;  but  as  trajectus  merely  signifies  a 
passage,  it  is  probable  that  it  was  nothing 
more  than  a  ferry  or  raft  guided  by  a  rope, 
and  impelled  by'the  tide,  the  rope  being 
placed  obliquely,  so  as  to  allow  the  ferry 
to  descend  with  the  stream.  Long  after 
the  lime  of  the  Romans,  passengers  were 
conveyed  across  the  river  in  boats  ;  and  if 
tradition  and  ancient  writers  are  to  be 

•  This  (able  is  extracted  from  De  la  Beebe’s 
work  on  Theoretical  Geology. 


believed,  the  church  of  St.  Mary  Overies 
was  built  by  the  daughter  of  Anderythe 
ferryman,  or,  as  the  Saxons  culled  him, 
u  the  shipwright.”  ✓ 

Snorro  Sturlesonius,  who  svrote  in 
the  early  part  of  the  thirteenth  cen¬ 
tury,  thus  describes  the  battle  of  South¬ 
wark,  which  took  place  in  the  year 
1008,  in  the  reign  of  Ethelred  II.  “  The 
Danes  first  came  to  shore  at  London, 
where  their  ships  were  to  remain,  and  the 
City  was  taken  by  the  Danes.  Upon  the 
other  side  of  the  river  is  situate  a  great 
market,  called  Southwark,  which  the 
Danes  fortified  with  many  defences ; 
framing,  for  instance,  a  high  and  broad 
ditch,  having  a  pile  or  rampart  within  it, 
formed  of  wood,  stone,  and  turf,  with  a 
large  garrison  placed  there  to  strengthen 
it.  This  the  king  Ethelred  attacked  and 
forcibly  fought  against  ;  but,  by  the  re¬ 
sistance  of  the  Danes,  it  proved  but  a  vain 
endeavour.  There  was,  at  that  time,  a 
bridge  erected  over  the  river  between  the 
C  ity  and  Southwark,  so  wide,  that  if  two 
carriages  met,  they  could  pass  each  other. 
At  the  sides  of  the  bridge,  at  those  parts 
which  looked  upon  the  river,  were  erected 
ramparts  and  castles,  that  were  defended 
on  the  top  by  penthouses,  bulwarks,  and 
sheltered  turrets,  covering  to  the  breast 
those  who  were  fighting  in  them  ;  the 
bridge  itself  was  also  sustained  by  piles 
w'hich  were  fixed  in  the  bed  of  the  river. 
An  attack,  therefore,  being  made,  the 
forces  occupying  the  bridge  fully  defended 
it.  King  Ethelred  being  thereby  enraged, 
yet  anxiously  desirous  of  finding  out  some 
means  by  which  he  might  gain  the  bridge, 
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at  once  assembled  the  chiefs  of  the  army  to 
a  conference  on  the  best  method  of  de¬ 
stroying  it.  Upon  this,  King  Olaf  en¬ 
gaged,  that  if  the  chiefs  of  the  army 
would  support  him  with  their  forces,  he 
would  make  an  attack  upon  it  with  his 
ships,  it  being  ordained,  then,  in  coun¬ 
cil,  that  the  army  should  be  marched 
against  the  bridge,  each  one  made  himself 
ready  for  a  simultaneous  movement  both 
of  the  ships  and  the  land  forces.”  Ihe 
result  of  this  attack  was  the  destruction 
of  the  bridge,  by  pulling  the  piles  from 
under  it,  and  the  reception  of  Ethelred 
in  the  City  as  king.  Twenty  years  after 
this  battle,  Olaf,  otherwise  called  Olave , 
was  killed  at  Stichstadt,  in  Norway,  in  a 
battle  against  his  own  subjects,  who  had 
previously  expelled  him  from  the  king¬ 
dom,  for  attempting  to  introduce  Chris¬ 
tianity.  He  was  afterwards  created  saint 
and  martyr,  and  he  is  the  patron  saint  of 
the  ancient  church  of  St.  Olave,  at  the 
foot  of  London  Bridge. 

It  appears,  from  the  frequent  accidents 
that  occurred  to  the  old  wooden  bridge, 
that  it  was  very  imperfectly  and  insecure¬ 
ly  constructed.  In  1091,  London  was 
visited  by  a  violent  storm,  which  did  great 
injury  to  the  City,  and  caused  so  furious  a 
torrent  in  the  river,  that  London  Bridge 
was  entirely  swept  away,  and  the  lands 
on  each  side  were  overflowed  for  a  con¬ 
siderable  distance.  In  1097>  King  Wil¬ 
liam  Rufus  ordered  the  bridge  to  be  re¬ 
built,  and  imposed  a  heavy  tax  to  defray 
the  expense,  the  funds  belonging  to  the 
bridge  being  insufficient  for  the  purpose. 
Subsequent  donations  from  liberal  and 
patriotic  citizens  (for  which  London  has 
always  been  renowned),  and  improvements 
in  the  estates  already  appropriated  to  the 
maintenance  of  the  bridge,  made  ample 
provision  for  future  contingencies,  andffiid 
the  foundation  of  the  Bridge-house  estates, 
which  still  belong  to  the  City  of  London. 

In  11 14,  a  remarkable  phenomenon  was 
observed  ;  the  water  ebbed  so  low,  that  a 
great  number  of  persons,  men,  women, 
and  children,  waded  across  the  river  be¬ 
tween  the  bridge  and  the  Tower,  the  wa¬ 
ter,  in  the  deepest  places,  rising  only  to 
their  knees.  The  water  began  to  descend 
in  the  middle  of  the  preceding  night,  and 
the  river  continued  in  the  state  above  de¬ 
scribed  till  nearly  the  middle  of  the  fol¬ 
lowing  night. 

In  113fi,  London  Bridge  was  again  de¬ 
stroyed  by  a  fire,  which  also  consumed  a 
considerable  portion  of  the  City,  between 
Aldgate  and  St.  Paul’s  Cathedral.  It  was, 
however,  soon  rebuilt ;  and,  about  forty 
years  after,  Stephanides  speaks  of  it  as  a 
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convenient  place  for  witnessing  the  water 
tournaments,  which  were  much  in  vogue 
at  that  period.  Q.  E.  D. 

(To  be  continued.) 

AN  EVER-BURNING  FLAME. 

(From  a  Paper  read  by  Mr.  G.  J.  Knox,  at  the 
Royal  Irish  Academy.) 

A  belief  in  the  discovery  of  an  ever¬ 
burning  lamp  appears  to  have  been 
prevalent  in  all  ages  ;  and  tradition  in¬ 
forms  us,  that  lamps  have  been  found 
in  tombs,  where  they  have  continued 
burning  for  upwards  of  1000  years,  of 
which  mention  has  been  made  in  the 
works  of  St.  Austin,  Plutarch,  Pliny, 
Ludovicus  Vives,  Baptista  Porta,  and 
Licetus.  The  Rosicrucians,  who  laid  claim 
to  the  knowledge  of  everything  mysteri¬ 
ous,  pretended  to  have  rediscovered  the 
secret  of  their  construction,  which  was 
supposed  to  have  been  buried  in  the  tomb 
of  their  founder. 

Dr.  Plott,  in  a  treatise  which  he  has  writ¬ 
ten  upon  this  subject,  alludes  to  a  lamp 
mentioned  by  St.  Austin  in  his  book  u  De 
Civitate  Dei,”  which  was  hung  up  in  the 
temple  of  Venus;  and  to  another  found 
in  the  tomb  of  Pallas  the  Arcadian,  who 
was  slain  by  Turnus  in  the  Trojan  war, 
which  continued  to  burn  after  its  removal 
from  the  tomb  and  exposure  to  the  air — 
proving  that  these  lamps  were  not  supplied 
from  any  bituminous  source  or  volcanic 
fire.  He  considers  the  requisites  for  an 
ever-burning  lamp  to  be — a  perpetual 
wick,  which  might  be  made  of  gold  wire, 
or  asbestus  ;  and  a  perpetual  supply  of 
fuel,  which  he  imagines  the  bituminous 
springs  of  Pitchford,  in  Shropshire,  or  the 
inflammable  gases  issuing  from  fissures 
in  coal  mines  would  afford.  That  such 
could  supply  fuel  for  a  flame,  so  long  as 
the  bituminous  spring  existed,  or  the  gas 
continued  to  exhale  from  the  mines,  is  evi¬ 
dent  ;  but  it  no  more  deserves  the  appel¬ 
lation  of  an  ever-burning  lamp,  than  does 
a  fire  arising  from  any  volcanic  source. 
The  desideratum  for  such  a  lamp  is,  that 
it  should  contain,  within  itself,  a  renovat¬ 
ing  principle — such  as,  probably,  does  the 
luminous  atmosphere  encompassing  the 
body  of  the  sun,  supposed  by  Sir  William 
Herschel  to  be  electrical.  That  electricity 
was  the  principle  upon  which  such  a  lamp 
could  be  constructed  having  occurred  to 
me  some  years  ago,  l  reflected  upon  the 
different  means  by  which  a  constant  light 
could  be  produced  from  this  source,  and 
concluded  that,  if  by  an  arrangement  of 
metals  a  thermo-electric  current  could  be 
produced  of  sufficient  intensity  to  decom- 
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pose  water,  the  heat  produced  by  the  burn¬ 
ing  of  the  two  gases  arising  from  the  de¬ 
composition,  would  he  sufficient,  when 
applied  to  the  alternate  metallic  junc¬ 
tions,  to  continue  the  electrical  current  of 
the  thermo-electric  pile ;  while  the  gases, 
which  in  burning  become  aqueous  vapour, 
might  be  condensed  by  passing  through  a 
long  tube,  through  which,  being  conveyed 
to  the  closed  vessel  in  which  the  water 
had  been  originally  placed,  they  would 
again  undergo  decomposition,  recombina¬ 
tion,  and  condensation.  Such  a  thermo¬ 
electric  arrangement  has  been  discovered 
by  Professor  Botto,  of  Turin,  who  has 
obtained  decomposition  of  water  from  a 
series  composed  of  a  great  number  of 
wires  of  platinum  and  iron.  To  prevent 
the  apparatus  from  acquiring  in  time  the 
same  temperature,  the  alternate  junctions 
of  the  metals,  to  which  the  heat  is  not  ap¬ 
plied,  might  be  connected  with  the  pedes¬ 
tal  upon  which  the  lamp  is  placed  ;  and 
the  pedestal  be  either  allowed  to  rest  in  a 
cold  situation,  or  else  be  connected  by 
wires  with  some  extensive  cooling  sur¬ 
face. 

PROGRESS  OF  RAILWAYS— RE¬ 
MARKABLE  TUNNEL. 

(Glasgow,  Paisley,  and  Greenock  Railway.) 

This  important  undertaking  is  drawing  to 
a  close.  The  Bishopton  Tunnel,  a  work 
of  immense  magnitude,  is  on  the  point  of 
being  finished.  On  visiting  it  in  the  early 
part  of  the  week,  we  found  that  the  rails 
were  laid  double  nearly  the  whole  length 
of  the  tunnel,  and  that  a  little  clearing 
away  at  the  east  and  west  entrance,  was 
all  that  was  required  to  complete  it.  Parts 
of  the  approaches,  both  to  the  east  and 
west  of  the  tunnel,  were  still  to  clear  out; 
but  there  are  on  these  parts  about  400 
men  very  busily  employed,  in  the  hope  of 
having  one  line  clear  for  the  passage  of  an 
engine  with  the  directors,  on  Monday 
next.  The  workmen  seemed  confident 
that  the  double  line  would  be  open  to  the 
public  about  the  first  week  in  April.  The 
magnitude  of  the  works  at  this  point  may 
be  judged  of  from  the  following  particu¬ 
lars: — “  The  length  of  the  tunnel,  count¬ 
ing  it  as  one,  is  700  yards,  all  of  which  is 
through  a  very  hard  whin  rock  ;  while  the 
approaches  to  it,  through  the  same  hard 
material,  extend  to  2:i<M)  yards  more.  But  i 
the  tunnel  is  not  into  one  ;  it  is  divided 
into  two,  by  what  is  called  an  ‘  eve,’  ; 
which  is  an  opening  100  yards  long,  and 
which,  from  the  summit  of  the  ground  to 
the  level  of  the  rails,  is  seventy  feet  deep, 


presenting  a  chasm  that  almost  makes  the 
head  giddy  to  look  down.  By  this  open¬ 
ing,  what  would  have  been  one  long  tun¬ 
nel,  becomes  two  short  ones,  the  east  one 
being  320,  and  the  west  one  310  yards 
long.  The  whole  of  the  jmssnge  through 
the  tunnel  is  curved,  so  that  the  eye  can¬ 
not  see  from  end  to  end  ;  but  from  the 
middle  of  each,  light  can  be  seen  from  the 
end  and  from  the  *  eye.’  Shortly  after 
emerging  from  the  west  end  of  the  tunnel, 
the  spectator  obtains  an  ample  view  of  the 
C  lyde,  with  the  shores  of  Dumbarton  and 
Xrgylshire,  and  this  splendid  scenery  is 
kept  in  view  during  the  greater  part  of 
the  passage  to  Greenock.  The  part  of 
the  railway  from  the  tunnel  to  Greenock, 
has  been  run  on  by  the  engines  for  several 
months  past,  and  both  lines  between  Pais¬ 
ley  and  the  tunnel  are  very  nearly  com¬ 
pleted.  The  road  over  the  mossy  part  be¬ 
tween  Barangry  Hill  and  Gryffe,  has  stood 
much  better  than  was  anticipated.  Part 
of  it  had  been  kept  somewhat  higher  than 
was  intended,  to  make  allowance  for  set¬ 
tling;  but  it  has  settled  so  little,  that  it 
became  necessary  to  lower  it  to  near  the 
proper  level.  The  delay  which  the  tunnel 
has  occasioned,  has  been  the  means  of 
getting  all  the  other  parts  of  the  line  into 
a  much  better  state  than  if  the  passage 
had  been  opened  sooner  throughout.  The 
completion  of  this  railway,  besides  bring¬ 
ing  a  good  increase  to  the  joint-line  traf¬ 
fic,  will  form  a  much  more  close  con¬ 
nexion  between  the  central  parts  of  the 
county  and  its  principal  seaport,  than  has 
heretofore  existed,  and  will  thus  create 
work  for  itself.  The  passage  from  Pais¬ 
ley  to  Greenock  will  only  take  about  three- 
quarters  of  an  hour.” — Paisley  Advertiser 
of  Saturday. 

In  referring  to  the  above  paragraph,  the 
Greenock  Advertiser  savs  : — **  We  under¬ 
stand  that  the  above  is  very  correct  in  all 
its  details.  We,  learn,  however,  that  the 
line  will  be  ready  earlier  than  the  writer 
anticipates.  We  have  been  informed,  that 
the  directors  are  determined  to  have  the 
road  thoroughly  finished  before  throwing 
it  open  to  the  public.  It  is  mentioned 
above,  that  the  tunnels  are  on  the  curve; 
and,  we  may  add,  that  so  accurate  was  the 
mode  adopted  for  securing  their  correct¬ 
ness,  that,  when  the  shafts  met,  the  ut¬ 
most  deviation  from  the  correct  line  was 
two  inches.  M  e  have  also  the  pleasure  of 
assuring  our  readers,  that  the  Govern¬ 
ment  commissioner  was  so  satisfied  with 
his  inspection  of  the  line,  that  the  Board 
of  Trade  has  given  authority  to  the  direct¬ 
ors  to  open  the  line  without  any  further 
examination.” 
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ELECTROGRAPHY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Having  lately  noticed  the  publica¬ 
tion  of  a  recent  improvement  by  M.  Cirelli, 
relative  to  a  new  method  of  engraving  on 
inetal  by  the  galvanoplastic  process,  by 
which  he  proposes  to  produce  the  metallic 
plate  accurately  engraved  from  a  design, 
a  lithographic  print,  or  any  other  copy 
drawn  on  paper,  with  certain  peculiari¬ 
ties  which  in  no  degree  increase  the  dif¬ 
ficulties  of  the  artist ;  it  has  occurred  to 
me,  that  the  employment  of  plumbago  or 
some  other  metallic  substance,  would  tend 
to  influence  and  direct  the  deposition  of 
the  copper.  M.  Cirelli  is  enabled  to  re¬ 
peat  the  operation  many  times  on  the 
same  design.  If  some  of  the  readers  of 
your  valuable  Magazine  should  be  induced 
to  examine  this  question,  it  may  lead  to 
some  discovery  on  this  important  subject. 
With  humble  apologies  for  this  encroach¬ 
ment, 

I  remain  yours,  &c. 

R.  D.  B. 


PATENT  LAWS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist . 

Sir, — Having  seen  some  complaints  in 
your  Magazine  against  the  present  state 
of  the  Patent  Laws,  I  beg  leave  to  suggest 
the  following  remedy: — Perhaps  it  is  not 
advisable  that  patents  should  be  given 
for  almost  nothing  in  point  of  money,  for 
then  they  would  be  taken  out  for  almost 
nothing  in  point  of  invention,  and  cause 
considerable  confusion  ;  but  if  the  present 
price  were  reduced  to  one-fourth,  and,  to 
indemnify  the  Government,  if  a  small 
duty  were  paid  upon  the  sale  of  each  arti¬ 
cle,  it  would  come  more  within  the  reach 
of  the  inventer,  and  the  Government 
would  be  better  off  in  the  end. 

Your  obedient  servant, 

J.  G. 

MISCELLANEA. 

The  Chinese  have  an  art  by  which  they  are 
able  to  produce  miniature  pines,  bearing  a  per¬ 
fect  resemblance  to  the  gigantic  specimens  of 
America,  and  only  five  or  six  inches  high. 

Chepstow,  a  town  of  Monmouthshire,  128 
miles  west  of  London,  is  situated  on  a  hill  on  the 
Wye,  near  its  confluence  with  the  Severn.  The 
tide  is  said  to  rise  higher  here  than  on  any  other 
part  of  Europe,  it  having  been  known  to  rise 
to  the  immense  height  of  seventy  feet  perpendi¬ 
cular. 


It  is  a  matter  of  experience  that,  during  the 
decomposition  of  dead  organic  substances,  whe¬ 
ther  vegetable  or  animal,  aided  by  heat  and  mois¬ 
ture,  and'  other  varieties  of  climate,  a  poison  is 
generated  which,  when  in  a  state  of  high  concen¬ 
tration,  is  capable  of  producing  instantaneous 
death,  by  a  single  inspiration  of  the  air  in  which 
it  is  diffused. 

Gunpowder. — By  the  ignition  of  gunpowder,  a 
permanently  elastic  fluid  which  is  extricated, 
expands  with  a  velocity  at  the  rate  of  about 
10,000  feet  per  second;  and  its  pressure  or  force 
thus  expanding,  is  estimated  as  equal  to  a  thou¬ 
sand  times  greater  than  the  atmospheric  pressure 
upon  a  base  of  the  same  extent. — Dr.  Hutton. 

The  atmosphere  in  the  vicinity  of  the  sea 
usually  contains  a  portion  of  the  muriates  over 
which  it  has  been  wafted.  It  is  a  curious  fact, 
but  well  ascertained,  that  the  air  best  adapted  to 
vegetables  is  pernicious  to  animal  lifd,  and  vice 
versa.  Now  upon  the  sea-coast,  accordingly, 
animals  thrive,  and  vegetables  decline. — Har- 
ivood's  Southern  Coast. 

Dr.  Robinson,  of  the  Edinburgh  University 
states  that,  in  a  crowded  assembly-room  at  St. 
Petersburgh,  a  stream  of  cold  air  was  accident¬ 
ally  admitted  into  the  room,  by  a  gentleman 
breaking  a  pane  of  glass,  on  which  the  vapour  in 
the  air  was  immediately  congealed,  and  fell  in 
the  form  of  snow  flakes. 

Havoc  of  War. — The  siege  of  Troy  lasted 
ten  years  and  eight  months.  It  is  said  there 
died  870,000  Grecians,  670,000  Trojans;  at  the 
taking  of  the  city  after,  were  slain  276,000  men, 
women,  and  children  of  all  sorts.  Caesar  killed 
1,000,000  ;  Mahomed  II.,  a  Turk,  30,000  per¬ 
sons;  Siccius  Dentatus  fought  100  battles.  Every 
nation  hath  their  Hectors,  Scipios,  Caesars,  and 
Alexanders.  Our  Edward  IV.  was  in  twenty- 
six  battles  a-foot;  and,  as  they  do  all,  he  glories 
in  it:  this  is  related  to  his  honour.  At  the  siege 
of  Jerusalem,  1,100,000  died  with  sword  and  fa¬ 
mine.  At  the  battle  of  Cannae,  70,000  men  were 
slain,  as  Polybius  records;  and  as  many  at  the 
Battle  Abbey  with  us  ;  and  it  is  no  news  to  fight 
from  sun  to  sun,  as  Constantine  and  Lucinius, 
&c. — Burton. 

The  largest  Animal  in  the  creation  is  the 
whale,  which  grows  to  the  length  of  ninety  feet, 
but  most  generally  are  found  from  forty  to  seven¬ 
ty  feet.  Being  destitute  of  teeth,  Nature  has  fur¬ 
nished  the  whale  with  a  horny  substance  called 
whalebone,  formed  of  parallel  lamina,  adhering 
to  the  upper  jaw.  Under  the  skin  it  is  covered 
with  fat  or  blubber,  which  yields  from  100  to 
300  barrels  of  oil,  according  to  its  size.  The 
Greenlanders  eat  the  flesh,  which  is  said  to  re¬ 
semble  coarse  beef  in  taste.  Whales  are  princi¬ 
pally  found  and  taken  in  the  Arctic  Circle,  in  the 
vicinity  of  Nova  Zembla,  Spitzburgen,  and 
Greenland,  where  from  1800  to  2000  have  been 
taken  in  the  space  of  two  months. 

The  fatal  waste  of  fortune  is  by  small  expenses, 
by  the  profusion  of  sums  too  little  singly  to  alarm 
our  caution,  and  which  we  never  suffer  ourselves 
to  consider  together. — Rambler. 

Humanity  is  a  healthy  susceptibility  of  mind, 
that  prevents  us  from  inflicting  unnecessary  pain  ; 
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not  a  morbid  squeamishncas  of  disposition,  which 
sighs  with  affected  sympathy  over  eases  of  ima¬ 
ginary  or  doubtful  suffering. 

Soap. — The  manufacture  of  soap  in  this  coun¬ 
try  is  comparatively  of  recent  date ;  as  the  lirst 
soap-boiling  house  erected  in  London  was  alxmt 
the  year  1650,  when  John  Lamb,  dwelling  in 
Grass  (Gracechurch)  Street,  set  up  one  for  the 
making  of  that  article:  previous  to  which  period, 
Mr.  Pennant  savs,  that  London  was  usually 
served  with  soap  called  Castle  (Castile)  soap,  and 
some  other  kinds  usually  imported  from  beyond 
seas,  in  hard  cakes. 

AYir  Arid*  from  Castor  Oil. — Mr.  Tilley,  of 
Edinburgh,  has  ascertained  that,  by  treating  cas¬ 
tor  oil  with  nitric  acid,  a  volutile  oily  acid  is 
formed,  similar  in  its  smell  to  butyric  acid,  ft  is 
slightly  soluble  in  water,  and  forms  with  barytes 
and  similar  bases,  soluble  salts,  which  crystal- 
li/.e.  During  the  continued  oxidation  of  the 
castor  oil,  there  arc  formed  suberic,  oxalic,  and 
some  other  acids ;  and  when  the  action  is  com¬ 
pleted,  there  remains  what  is  supposed  to  be 
oenanthic  acid.  The  author  is  prosecuting  his 
investigation. 

Saving s  Bank s. — It  appears  from  the  Annual 
Report  of  the  Marylebone  Rank,  that  no  less 
than  2815  new  deposits  were  made  during  the 
past  year;  and  that  out  of  12,680  deposit  ac¬ 
counts,  no  less  than  8224  held  balances  of  less 
than  61.  The  growing  disposition  of  the  work¬ 
ing  classes  to  provide  against  the  casualties  of 
life  and  the  infirmities  of  age,  is  a  source  of  gra¬ 
tification  to  all  rcllecting  persons. — Athcnaum. 


INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanic s'  Institution,  29,  Southampton 
Ruildings, Chancery  Lane.  Wednesday,  March 
17,  J.  S.  Ruckinghain,  Esq.,  on  Egypt,  as  it 
is  under  Mchcmet  Ali.  Friday,  March  19, 
I).  Harrison,  Esq.,  on  Mental  Arithmetic.  At 
half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  — Thursday, 
March  18,  J.  S.  Ruckingham,  Esq.,  on  Egypt, 
under  Mchemct  Ali.  At  half-past  eight. 

Bermondsey  and  Itotherhithe  Literary  and  Scien¬ 
tific  Institution,  IJ,  Church  Street,  Rothcr- 
hithc. — Monday,  March  15,  Mr.  Lewth waite, 
on  Pneumatics,  Third  Lecture.  At  half-past 
eight  precisely. 

Eastern  Literary  and  Scientific  Institution,  88, 
Hackney  Road.— Tuesday,  March  16,  W. 
Grimwood  King,  Esq.,  on  Human  Physiog¬ 
nomy,  At  eight  o'clock 

Mr.  ]i  ilby  s  Pest  aloe  ri  an  Academy ,  Worship 
Square. — Tuesday,  March  16,  Mi.  R.  S  Jeffs, 
on  Hydrogen  Gas.  At  a  quarter  past  seven. 

Alrtital- Improvement  Society,  35,  Drury  Lane. — 
Tuesday,  March  16,  Mr.  Shepherd,  on  the  Phi¬ 
losophy  of  Morals. 


QUERIES. 

I  wish  to  construct  some  instrument  for  the 
purpose  of  obtaining  mean  solar  time,  by  means 
of  some  of  the  heavenly  bodies.  It  must  l»c  ac¬ 
curate— say  within  half-a- second.  Transits,  I 
know,  are  used  for  this  purpose;  and  if  there  is 
no  other,  will  you  or  one  of  your  correspondents 
furnish  me  with  a  description  of  one  as  simple  as 
possible?  Simplicity  and  cheapness  are  deside¬ 
rata  ;  1  have  seurched  for  such  for  some  time, 
but  cannot  yet  obtain  a  description  to  my  pur¬ 
pose.  An  early  answer  w ill  greatly  oblige 

W.  H. 

How  to  make  a  small  bar  of  iron  revolve  by 
means  of  a  small  galvanic  battery,  with  a  draw¬ 
ing,  if  convenient?  Also,  how  to  dye  a  dark 
drab,  and  the  proper  method  of  setting  the  dye? 

Allen  Taylor. 

I  am  constantly  using  in  the  brewer)'  a  specific- 
gravity  instrument  and  a  saccharometer,  both  of 
which  arc  liable  to  derangement  by  frequent  use: 
I  huve  lately  hail  both  adjusted  by  the  makers, 
and  now  they  differ  from  five  to  seven  per  cent., 
nor  do  I  know  which  is  in  error;  I  shall,  there¬ 
fore,  feel  greatly  obliged  to  any  of  your  intelli¬ 
gent  correspondents  who  will  inform  me  where 
I  nan  procure  a  proper  apparatus,  by  which  I  may 
be  able  at  ull  times  to  detect  the  least  ejror  in  the 
indication  of  the  instrument  A  Brewer. 

ANSWER  TO  QUERY. 

One  of  your  subscribers  will  find  the  following 
a  good  method  of  taking  the  hair  and  oil  from 
buffalo  and  other  hides,  as  I  believe  it  is  generally 
practised  in  this  town  and  neighbourhood,  where 
thousands  of  hides  are  yearly  cut  up,  to  make 
pickers  for  looms,  and  baskets  for  general  factory 
use  : — Take  a  quantity  of  lime  and  slake  it  with 
water,  using  as  much  water  as  will  bring  it  to 
the  consistence  of  cream  ;  stir  it  up,  and  pour  jt 
into  a  cistern,  which  must  be  a  little  larger  than 
the  skin  or  hides ;  the  hides  may  then  be  thrown 
into  the  cistern,  spreading  them  out,  so  that  they 
may  be  completely  exposed  to  the  action  Qf  the 
lime-water ;  in  a  day  or  two  they  may  tie  taken 
out,  washed  well  in  clear  water,  all  the  jjajr 
scraped  off,  hung  on  hooks  to  dry,  and(  wjK.n 
dried,  will  be  ready  for  use.  C* 

Manchester. 

TO  CORRESPONDENTS. 

G.  E.  Holt  We  have  had  the  misfortune  to  lost 
the  drawing  illustrating  his  first  communica¬ 
tion  on  the  modifying  of  motion,  4*c.  If  he 
would  send  us  another,  we  should  feel  much 
obliged,  as  the  letter  press  it  ready. 

Allen  Taylor. — Iron  may  be  sollcred  with  sj/elter 
or  brass,  and  borax  for  the  flux;  it  may  also 
be  soldered  icith  eomtnon  tin  solder,  using  sal 
ammoniac  instead  of  resin. 
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OE KISH'S  PATENT  SPRING 
HINGES. 

(See  Engraving,  front  page.) 

It  has  long  been  a  desired  object  to  con¬ 
struct  a  self-closing  door,  without  the  dis¬ 
figurement  of  unsightly  and  cumbrous  ap¬ 
paratus,  and,  at  the  same  time,  with  cer¬ 
tainty  of  action.  Many  schemes  have 
from  time  to  time  been  devised,  and  sub¬ 
sequently  abandoned,  to  give  place  to  other 
and  superior  contrivances.  First,  there 
was  a  pulley  with  a  line  and  a  weight, 
which  was  effectual  enough  in  its  action, 
but  inadmissible  where  anything  like  ele¬ 
gance  was  desired  ;  then  springs  of  various 
forms  were  applied,  for  the  most  part  ob¬ 
jectionable  both  in  appearance  and  in  ac¬ 
tion;  then  came  the  oblique  or  spiral 
hinges,  throwing  the  door  out  of  its  proper 
level,  and  too  feeble  in  its  action  to  effect 
the  desired  object  with  certainty;  and 
many  other  plans  which  must  be  known  to 
most  of  our  readers.  The  present  inven¬ 
tion  we  do  not  hesitate  to  pronounce  su¬ 
perior  in  every  respect  to  all  that  have 
preceded  it;  it  can  be  applied  to  any  door 
in  a  few  minutes,  without  defacing  the 
w'oodwmrk  ;  it  is  easy  in  its  action,  neat, 
and  not  visible  when  the  door  is  shut,  and 
is  made  to  surpass  the  power  of  the  best 
springs  previously  in  use. 

Fig.  1  represents  the  simple  spring 
hinge  when  open  ;  a  spiral  spring  is  en¬ 
closed  in  a  cylinder  which  is  let  into  the 
door,  and  entirely  concealed  from  sight. 
'J  he  power  is  communicated  by  a  strong 
chain,  which  may  be  seen  by  close  inspec¬ 
tion,  when  the  door  is  open,  as  shown  in 
the  engraving. 

The  swing  centre  is  a  more  elaborate 
contrivance,  and  an  elegant  solution  of 
the  problem  to  make  a  door,  opening  both 
ways,  to  close  itself  with  certainty  and 
precision. 

Fig.  2  represents  the  swing  centre,  with 
the  brass-plate  covering  removed,  to  show 
its  action.  e  E  is  a  strong  iron  frame  let 
into  the  floor  and  screwed  dowrn  ;  B  is  the 
axis  which  supports  the  door,  and  rests  on 
the  end  of  the  pivot,  reducing  the  friction 
of  the  door’s  suspension  to  a  very  small 
amount.  A  brass  piece  is  fitted  on  to  the 
square,  B,  formed  to  receive  the  door ; 
s  s  are  two  strong  iron  columns,  passing 
through  the  piece,  d  D,  and  surrounded 
jvith  the  spiral  springs  which  communi¬ 
cate  the  power  to  the  door  ;  l  is  a  lever 
attached  to  the  axis,  b,  and  acting  right 
and  left  on  the  rollers,  a  a,  at  the  ends  of 
the  pieces,  c  c,  which  are  moveable  at  the 
point,  i,  to  allow  them  to  approach  to,  or 
recede  from,  the  centre,  b.  The  action  of 


tlds  apparatus  will  easily  he  understood 
by  inspection  of  the  engraving.  The 
pieces,  c  c,  are  attached  to  i>  I)  at  i  ;  so 
when  either  of  the  rollers,  a  a,  is  raised 
by  the  lever,  L,  the  piece,  I)  1),  will  also 
he  raised,  compressing  the  springs,  s  s. 
Now  it  is  well  known,  that  the  direct  ac¬ 
tion  of  a  spring  increases  in  energy  as  it 
becomes  more  bent;  thus  the  greatest 
power  would  he  exerted  when  the  door 
is  wide  open,  and  the  least  when  it  is  shut; 
the  contrary  of  which  is  required,  and 
accomplished  hy  a  very  simple  and  inge¬ 
nious  contrivance.  When  the  lever,  l 
(which  is  represented  in  the  engraving  in 
the  position  it  assumes  when  the  door  is 
closed)  is  moved  hy  opening  the  door,  so 
as  to  stand  at  right  angles  with  its  present 
position,  the  roller,  a,  moving  at  n,  will 
he  brought  close  to  B;  and,  in  shutting, 
a  will  recede  from  the  centre  as  n  i>  de¬ 
scends,  and  the  springs  unbend,  thus  com¬ 
pensating,  by  leverage,  for  the  exhaustion 
of  the  springs. 

Fig.  3  is  a  side  view  of  the  swing  cen¬ 
tre,  with  the  boot  to  receive  the  corner  of 
the  door. 

CHEMISTRY  OF  GEOLOGY. 

No.  II. 

HYDROGEN. 

This  principle,  in  its  elementary  state, 
exists  as  a  gas.  It  is  known  to  us  as  en¬ 
tering  into  the  composition  of  all  waters 
(about  fifteen  per  cent.),  and  is  evolved,  in 
a  compound  state,  from  volcanoes,  from 
certain  fissures  in  the  earth,  and  in  dis¬ 
tricts  where  coal  is  found.  It  also  enters 
into  the  composition  of  coal  and  similar 
mineral  products.  According  to  Karsten, 
Newcastle  coal  contains  3  23  per  cent,  of 
hydrogen ;  and  cannel  coal,  5.45.  I5ut, 
according  to  Dr.  1  homson,  cannel  coal 
contains  21.55  per  cent,  of  it.  The  same 
author  states  its  amount  in  Newcastle  cak¬ 
ing  coal  at  4.18  per  cent.  ;  so  that  it  varies 
materially  as  a  constituent  part  of  this 
mineral.  Hydrogen  is  found  in  almost 
all  animal  and  vegetable  substances. 

NITROGEN  OR  AZOTF. 

This  is  one  of  the  very  few  elementary 
principles  which  exist  naturally  in  an  nil 
Combined  state.  It  is  chiefly  important  as 
constituting  seventy-nine  per  cent,  of  the 
atmosphere.  Its  existence  in  animal  and 
vegetable  life  may  be  considered  as  se¬ 
condary — i.  e.  derived  from  the  atmo¬ 
sphere  in  the  first  instance.  There  is, 
also,  every  reason  to  suppose,  that  it  can¬ 
not  be  absent  from  numerous  rocks,  which 
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contain  the  organic  remains  of  animals 
that  have  been  entombed  living,  or,  at 
least,  with  their  flesh  upon  them.  We 
have  direct  evidence  in  coal,  that  nitrogen 
forms  a  portion  of  what  may  be  called  solid 
rock.  Dr.  Thomson  found  it  to  constitute 
15.96  per  cent,  of  the  Newcastle  caking 
coal.  Dr.  Ure  found  only  2.8  per  cent,  of 
it  in  cannel  coal. 

At  Hath,  Bristol,  Buxton,  Bakewell, 
Mallow  (county  Cork),  and  at  some  other 
places,  the  warm  springs  evolve  about 
ninety-six  per  cent,  nitrogen.  (£‘  Phillip’s 
Treatise  on  Geology,”  vol.  2,  p.  217.) 

SULPHUIl. 

This  well-known  substance  is  one  of 
the  very  few  that  exist  naturally  in  an 
elementary  state.  It  is  a  very  abundant, 
and,,  probably,  important  principle  in  the 
economy  of  Nature  ;  as  it  not  only  exists 
in  large  quantities  in  the  mineral  king¬ 
dom,  but  in  a  greater  or  less  proportion  in 
almost  all  animal,  and  in  many  vegetable 
products.  As  a  sulphuret  of  iron,  it  is 
distributed  over  the  surface  of  the  earth 
to  a  great  extent ;  more  particularly  in 
those  rocks  termed,  by  some  geologists, 
the  superior  stratified  or  fossiliferous 
rocks,  and  in  those  known  as  trappean. 
In  many  clays,  sulphuret  of  iron  prevails 
to  a  great  extent,  and  not  a  few  organic 
remains  are  mineralized  by  it.  Iron  pyrites 
is  a  necessary  and  abundant  substance  in 
those  shales  whence  alum  is  prepared,  and 
thence  named  alum-shales.  By  far  the 
largest  portion  of  the  ores  of  copper  and 
lead,  worked  in  different  parts  of  the 
world,  are  sulphurets.  In  the  state,  also, 
of  sulphate  of  lime,  sulphur  is  widely 
spread.  Not  only  does  sulphur  thus  oc¬ 
cur  among  rocks,  but  it  is  also  dissemi¬ 
nated  throughout  the  ocean  ;  sulphate  of 
soda  being  one  of  the  salts  constantly  pre¬ 
sent  in  all  analyses  of  sea-water.  Sul¬ 
phate  of  magnesia  is  a  common  salt  in  the 
waters  of  the  Caspian  Sea. 

CARBON. 

This  non-metallic  elementary  solid  body 
is  very  widely  diffused  throughout  Na¬ 
ture.  The  purest,  and,  at  the  same  time, 
the  rarest  form  in  which  it  occurs,  is  that 
of  the  diamond.  The  more  common  states 
in  which  it  is  met  with,  are  those  of  an¬ 
thracite,  graphite,  and  coal,  bitumen, 
naphtha,  petroleum,  amber,  &c.  Accord¬ 
ing  to  the  analyst  Karsten,  Newcastle 
coal  contains  84.99  per  cent,  of  carbon, 
and  cannel  coal,  74.813.  But  Dr.  Ure  only 
found  72.22  per  cent,  in  cannel  coal.  A 
variety  of  anthracite,  found  in  Pennsyl¬ 


vania,  yielded  90.1  per  cent,  of  this  sub¬ 
stance.  Graphite,  or,  as  it  is  sometimes 
called,  plumbago  or  black-lead,  is  some¬ 
times  almost  pure  carbon. 

Another  state  in  which  carbon  occurs 
very  largely,  is  that  of  combination  with 
oxygen,  forming  carbonic  acid.  This  acid 
enters  into  the  composition  of  chalk, 
limestone,  marbles,  some  other  earthy, 
and,  also,  some  metallic  carbonates.  Tak¬ 
ing  the  specific  gravity  of  pure  limestone 
at  2.7,  and,  estimating  the  weight  of  100 
cubic  inches  of  carbonic  acid  at  47.377» 
every  cubic  yard  of  pure  limestone  would 
contain  17092  cubic  feet  of  carbonic  acid 
gas.*  The  warm  springs  of  Aix-la-Cha- 
pelle,  Borset,  Ems,  and  Wiesbaden,  yield 
from  eighteen  to  thirty  per  cent,  of  car¬ 
bonic  acid.  At  Mont  D’Or  and  several 
other  places,  the  warm  springs  yield  as 
much  as  from  fifty  to  ninety  per  cent. 

Carbon,  perhaps,  more  than  any  other 
principle,  may  be  considered  as  constitut¬ 
ing  the  fundamental  element,  entering 
into  the  composition  of  organized  beings. 
This  is  particularly  the  case  in  principles 
from  the  vegetable  kingdom,  which  owe 
their  peculiar  character  especially  to  car¬ 
bon,  and  their  endless  varieties  to  differ¬ 
ences  in  its  quantity,  and  to  the  modify¬ 
ing  influence  of  the  hydrogen  and  oxygen 
with  which  it  is  associated.  In  animal 
substances,  carbon  exerts  a  similar  influ¬ 
ence,  but  its  effects  are  materially  modi¬ 
fied  by  the  presence  of  another  staminal 
principle — viz.  nitrogen  or  azote. 

chlorine. 

This,  in  its  elementary  state,  is  a  gas ; 
but  in  this  form  it  never  occurs  naturally. 
It  is  principally  important  as  disseminated 
throughout  the  ocean ;  muriate  of  soda 
being  the  most  abundant  salt  in  sea-wa¬ 
ter,  and  constituting  about  2.5  per  cent,  of 
the  whole  saline  solution.  Muriate  of 
magnesia  and  muriate  of  lime  other 
salts  in  sea-water — though  of  minor  im¬ 
portance,  must  still,  collectively  consider¬ 
ed,  contain  a  considerable  amount  of  chlo¬ 
rine.  In  common  salt,  it  enters  in  the 
proportion  of  about  sixty  per  cent. 


*  In  order  to  give  some  idea  of  the  proportion 
in  which  carbon  exists  in  different  substances, 
“  it  may  be  observed,  that  a  pound  of  charcoal  is 
equal  to,  and  is  contained  in,  rather  more  than 
two  pounds  of  sugar  or  flour,  and  eight  pounds  of 
potatoes  or  limestone ;  so  that  a  mountain  of 
limestone  contains  the  essential  element  of  at 
least  an  equal  bulk  of  potatoes,  and  of  a  forest 
that,  would  amply  cover  many  such  mountains. 
— Prout's  Chemistry :  Bridy ■  Ireat.,  p.  104. 
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Fluorine  enters  into  the  composition  of 
some  minerals,  which  form  constituent 
portions  of  great  masses  of  rock.  I  luoric 
acid  is  found  in  mica  and  hornblende, 
two  minerals  of  very  great  importance, 
particularly  the  former,  as  component 
parts  of  many  rocks,  the  solid  contents  of 
which  are,  comparatively,  very  consider¬ 
able.  Fifteen  analyses  of  mica,  from  va¬ 
rious  parts  of  the  world,  afford,  as  a  mean, 
1.00  per  cent,  of  fluoric  acid  ;  and  Hons- 
dorf  s  analysis  of  hornblende,  from  Parg&s, 
gives  1.5  per  cent,  of  the  same  substance. 
Fluor  spar,  which  occurs  in  great  plenty 
in  Cornwall,  Derbyshire,  and  Durham, 
and  in  many  places  on  the  Continent 
also,  is  partly  composed  of  fluorine — viz. 

I  equivalent  of  fluorine  ....  18 
1  ditto  calcium  ....  20 


carefully  avoid  In  these  paper*  ;  and,  with¬ 
out  farther  preface,  1  will  place  the  metals 
in  live  classes  :  — 

1 .  The  vert /  Brittle  and  Acdijiable  Metals. 

Arsenic  Chrome 

Tungsten  Columbium. 

Molibdenum 

2.  Less  Brittle  and  simply  O.i  id  able  M>  tals. 

Titanum  Manganese  , 

Uranium  Bismuth 

Cohalt  Antimony 

Nickel  Tellurium. 

3.  Ta  lly  Ductile  and  Oxidable  Metals. 
Mercury  Zinc. 


4.  Ve>y  Ductile  and  easily  Oxidable  Metals. 

Tin  Iron 

Dead  Copper. 


Equivalent . . 


3iS 


5.  Exceedingly  Ductile  and  difficultly 
Oxidable  Metals. 


MINERALOGY. 

ARSEN  IC. 


Silver  Platinum. 

Gold 


To  the  Edi  or  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — 1  have  commenced  this  week  with 
the  first  of  a  series  of  papers  on  mineral¬ 
ogy,  which  I  will,  if  this  meet  your  ap¬ 
probation.  continue  weekly  till  completed. 
J,  perhaps,  may  he  considered  by  some  of 
your  readers  too  minute ;  but  I  am  fully 
convinced  that  mineralogy  cannot  be 
learned  without  applying  to  the  operative 
part  of  the  science,  it  is  obvious  that 
success  must  greatly  depend  on  minute 
and  clear  instruction  My  object  in  these 
papers  is  to  unlock,  as  it  *vere,  a  casket 
of  useful  knowledge,  and  to  present  to 
your  readers  a  compendious  view  of  the 
beauty  and  value  of  its  contents.  It  is 
true  that  the  science  is  not  marked  by 
those  distinguishing  laws  that  are  the 
leading  feature  of  the  sister  sciences  ;  yet 
a  general  knowledge  may  be  obtained  with 
little  difficulty,  although  the  way  to  set 
about  it  may  appear  clouded  and  rather 
obscure.  sAVhen,  however,  this  mist  is 
once  cleared,  a  brilliant  display  of  useful 
knowledge  is  opened  to  our  minds  ;  and, 
by  advancing  step  by  step,  the  summit  will 
be  gained.  To  suppose  any  one  who  is 
unacquainted  with  minerals  can  distin¬ 
guish  them,  would  he  as  unreasonable,  as 
to  expect  that  an  unlettered  man  could 
understand  classical  authors  without  see¬ 
ing  the  title  page  of  their  works.  It  being 
desirable  that  your  readers  should  possess 
a  clear  knowledge  of  each,  all  obscure 
terms  and  technical  phraseology  I  will 


The  learner  must  provide  himself  w  ith 
a  few  acids  ;  among  which,  the  nitric,  sul¬ 
phureous,  and  muriatic  acids,  will  he  found 
the  most  useful  ;  a  blowpipe  (the  one  of 
my  construction,  of  which  you  gave  the 
particulars  in  No.  11  of  your  work,  will 
be  found  the  best);  a  steel  mortar,  a  mag¬ 
net,  half-a-dozen  test-tubes,  a  few  tests,  a 
spirit-lamp,  and  a  dozen  watch-glasses;  a 
piece  of  platinum  foil,  a  pair  of  platinum 
forceps,  and  a  piece  of  sound  well-burnt 
charcoal. 

1st.  Arsenic  is  scattered  in  great  abund¬ 
ance  over  the  mineral  kingdom.  It  is 
found  in  black  heavy  masses,  of  little  bril¬ 
liancy,  called  native  arsenic,  in  various 
parts  of  Germany.  It  is  likewise  imported 
in  large  quantities  from  Saxony;  the 
cobalt  works  of  which  supply  Europe 
with  arsenic  mineralized  by  sulphur  :  it 
forms  sulphurized  arsenic  or  orpiment. 
This  mineral  is  met  with  in  Italy.  '1  he 
ores  of  arsenic  are  numerous  and  abund¬ 
ant,  and  it  is  a  component  of  an  endless 
variety  of  minerals.  It  combines  with 
oxygen  in  two  proportions: — The  first  of 
which,  the  arsenious  acid,  consists  of  arse¬ 
nic,  oxygen,  21  :  the  second,  arsenic 

acid — of  arsenic,  7b;  oxygen,  40.  Both 
these  compounds  possess  the  characteris¬ 
tics  of  acid  bodies  ;  they  render  vegetables 
blue,  and  combine  with  many  salifiable 
bases,  forming  neutral  salts.  Being  a 
fatal  poison,  it  is  so  frequently  employed 
in  the  destruction  of  human  lift*  by  the 
suicide  or  the  assassin.  When  a  small 
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portion  is  placed  on  a  piece  of  charcoal, 
and  submitted  to  the  flame  of  the  blow¬ 
pipe,  it  emits  a  powerful  odour,  like  that 
of  garlic,  which  is  peculiar  to  this  metal. 

A  rsenic  is  a  metal  more  easily  to  he  detect¬ 
ed  than  some  others.  Let  a  mineral,  sus¬ 
pected  to  contain  arsenic,  be  dissolved  in 
nitric  acid  ;  assist  the  solution  by  means  of 
a  spirit-lamp  for  three  or  four  minutes,  by 
which  time  sufficient  will  be  dissolved. 
Place  a  small  portion  in  a  test  tube  ;  add 
a  small  quantity  of  lime-water,  transpa¬ 
rent  ;  in  a  short  time,  if  arsenic  be  present, 
the  fluids  will  become  turbid  and  opaque  ; 
to  another  portion  in  a  test-tube,  add  a 
few  drops  of  liquid  ammonia  and  a  solu¬ 
tion  of  sulphate  of  copper,  this  will  pro¬ 
duce  a  bright-green  precipitate,  which  is 
the  pigment  called  Scheele’s  green  Pass 
a  current  of  sulphu retted  hydrogen  gas 
through  another  portion  in  a  test-tube, 
with  little  water,  which  will  convert  the 
arsenic  into  a  sulphuret  of  a  lemon  colour; 
to  another  portion  add  a  few  drops  of  am- 
moniated  nitrate  of  silver,  which  will 
throw  down  a  golden-yellow  precipitate, 
the  arseniate  of  silver :  if  all  these  tests 
produce  the  effects  I  have  here  described, 
the  corroboration  will  leave  no  room  to 
doubt  that  arsenic  was  present ;  but  it  is 
advisable — and  especially  where  human 
life  depends  on  the  testimony — to  place  the 
matter  beyond  the  possibility  of  doubt,  by 
reducing  the  arsenic  to  the  metallic  state. 
This  is  effected  by  taking  any  of  the  be¬ 
fore-named  precipitates,  placing  them  in  a 
four-ounce  bottle,  adding  two  parts  sul¬ 
phuric  acid  to  fourteen  parts  of  water  ; 
place  a  piece  of  pure  zinc  in  the  bottle, 
and  fit  a  small  stop- cock,  of  a  fine  bore, 
into  the  mouth  of  the  bottle,  or  a  piece  of 
tobacco-pipe  will  do,  if  a  stop-cock  is  not 
handy ;  bubbles  of  gas  will  soon  rise  from 
the  zinc,  which  is  pure  hydrogen,  if  no 
arsenic  be  present ;  but  if  there  be  any, 
even  in  the  proportion  of  120th  of  a  grain, 
the  gas  will  be  arsenuretted  hydrogen. 
Let  the  first  portion  escape,  in  order  that 
they  may  carry  with  them  the  common 
air  which  was  in  the  bottle  ;  then  light 
the  gas,  as  it  issues  from  the  stop-cock 
hole  over  a  piece  of  talc,  in  such  a  man¬ 
ner  as  to  retard  the  progress  of  the  flame 
in  a  slight  degree  ;  the  arsenic,  if  any, 
will  be  precipitated  in  the  metallic  state 
on  the  talc,  of  a  black  colour.  The  only 
ambiguity  that  can  possibly  arise  in  this 
mode  of  operating,  arises  from  the  circum¬ 
stance,  that  some  samples  of  the  zinc  in 
commerce  themselves  contain  arsenic  ;  it 
is,  therefore,  necessary  to  be  pure.  The 
operator  may  test  the  purity  of  his  zinc, 
by  placing  it  in  the  bottle  with  a  little 


sulphuric  acid  diluted  with  water ;  the 
gas,  thus  obtained,  is  to  be  set  fire  to  as 
before,  and  if  no  metallic  film  is  deposited 
on  the  talc,  the  zinc  may  be  regarded  as  in 
a  fit  state  for  use.  After  each  operation, 
the  bottle,  &c  ,  is  to  be  well  wrashed  with 
warm  water,  to  remove  any  arsenic  which 
might  have  concealed  itself  about  the  bot¬ 
tle  and  stop-cock,  &c. 

G.  Starkey. 

Mineralogical  Chemist. 

Church  Street,  Shoreditch. 

MANUFACTURE  OF  BLACK-LEAD 
PENCILS. 

To  the  Editor  of  the  Penny  Mechanio  and 
Chemist. 

Sir, — In  the  first  Number  of  your  present 
volume,  is  an  account  of  the  processes 
employed  in  manufacturing  black-lead 
pencils.  Allow  me  to  rectify  an  error 
which  I  observe  in  that  article,  by  stating 
a  fact  within  my  own  personal  knowledge. 
Your  correspondent  states,  that  in  the 
manufacture  a  great  quantity  is  converted 
into  powder,  and  thus  is  rendered  useless; 
he  then  goes  on  to  state,  that  Mr.  Mor- 
dan  has  expended  some  hundreds  of 
pounds  in  endeavouring  to  form  this  pow¬ 
der  into  a  mass,  capable  of  being  made 
available  in  the  manufacture,  but  has  not 
succeeded.  I  know  not  whether  he  has 
succeeded  in  converting  this  powder  into 
use,  but  this  I  can  say,  that  Solomans, 
Addams,  and  Cohen,  and  others  I  could 
mention,  employ  it  in  the  manufacture  of 
leads  for  the  ever-pointed  pencils.  The 
operation  is  performed  in  the  following 
manner: — The  lead  is  mixed  with  hot 
glue  to  a  proper  consistence,  and  is  pressed 
through  a  funnel-shaped  mould,  while 
hot ;  the  glue  varying  in  strength  accord¬ 
ing  to  the  degrees  of  hardness  required, 
the  moulds  likewise  vary  in  size.  I  com¬ 
mend  your  correspondent  “  W.  E.  H.” 
for  his  good  intentions,  for  I  have  no 
doubt  of  his  desire  to  disseminate  to  others 
such  information  as  he  himself  possessed  ; 
at  the  same  time  hope  he  will  excuse  the 
liberty  I  take  in  correcting  his  state¬ 
ment. 

I  remain  yours,  &c. 

G.  Starkey. 

Chemist,  &c. 


Electricity  in  reference  to  Mortality. — Mr. 
Farr,  in  his  letter  to  the  Register  General,  states, 
that  the  electric  state  of  the  atmosphere  was  not 
observed  during  1831,  hut  that  it  is  indicated  by 
the  deaths  from  lightning,  which,  in  the  king¬ 
dom,  amounted  to  twenty-four  : — In  winter,  one  ; 
spring,  ten;  summer,  eleven  ;  autumn,  two.  The 
tables  of  mortality  thus  alford  us  an  electrometer. 


thk  penny  mechanic  and  chemist. 

METHODS  OF  ASSISTING  FALLEN  HORSES,  Ac. 


)<v> 


To  the  Editor  of  the  Penny  Mechanic  awl 
Chemist. 

Sir, —  It  very  often  happens,  after  a  street 
has  been  paved  a  length  of  time,  that  the 
roughness  is  worn  off  the  stones,  which 
become  very  smooth  and  slippery;  and  if 
a  horse,  drawing  a  cart  heavily  loaded, 
should  make  a  false  step,  it  is  almost  sure 
to  fall,  and  very  often  with  one  of  the 
shafts  on  its  legs,  which  sometimes  are 
severely  injured  in  consequence :  hut  at 
times,  when  a  quantity  of  snow  has  lain 
on  the  ground,  followed  by  a  severe  frost, 
all  roads  that  are  much  used  become  dan¬ 
gerous  on  this  account ;  and,  during  the 
past  winter,  having  had  to  go  a  short  dis¬ 
tance  from  town,  I  passed  no  less  than 
ten  horse.?,  with  carts  attached  to  them, 
down  on  the  road,  in  six  miles;  then,  as 
soon  as  a  horse  is  down,  there  follows  a 
scene  of  confusion  almost  indescribable: 
one  cries  out,  “  Scotch  the  wheels;’’  an¬ 
other,  “  The  horse  is  choking  !  "  a  third, 
“  Take  the  nogs  out,  and  lift  the  cart  up;” 
a  fourth,  “  If  you  do,  you  will  upset  the 
load.”  Thus,  after  a  considerable  deal  of 
shouting,  and  swearing,  and  pulling,  and 
heaving,  they  manage  to  get  the  cart  and 
horse  up,  when  every  by-stander  immedi¬ 
ately  becomes  an  adviser,  and  gives  the 
poor  carter  more  advice  for  nothing,  than 
the  cheapest  lawyer  in  the  kingdom  would 
let  him  have  for  six  shillings  and  eight- 
pence. 

Now  I  think,  that  if  every  cart  was  pro¬ 
vided  with  a  strong  bar  of  wood  or  iron, 
the  "hole  length  of  the  cart  body,  and 
made  to  slide  between  the  bottom  of  the 
cart  and  the  axletrec  when  not  in  use,  it 
would  prove  a  most  powerful  auxiliary  in 
time  of  need,  by  merely  drawing  it  out  in 
the  position  showm  in  the  sketch,  and 
would  enable  two  or  three  men  to  raise  a 
heavy  load  with  ease  ;  and,  as  some  people 
seem  quite  bewildered  when  gathered 


round  a  hors©  that  has  fallen,  I  would 
suggest  a  few  remarks  as  to  the  shortest 
method  of  raising  it;  first,  scotch  the 
wheels;  secondly,  drop  the  hack  leg  of  the 
cart;  thirdly,  take  the  nogs  out,  and  all 
hands  raise  the  cart  up ;  fourthly,  loose 
the  harness  from  the  shafts,  and  let  the 
horse  rise  :  it  is  necessary,  as  soon  as  the 
horse  has  fallen,  that  his  head  should  be 
kept  down,  until  everything  is  ready  for 
him  to  rise  ;  and,  also,  that  the  bystand¬ 
ers  should  keep  out  of  the  reach  of  his 
legs,  or  very  likely  they  may  need  a  little 
sticking-plaster  for  their  own.  I  think 
the  sketch  will  be  easily  understood  with¬ 
out  any  farther  explanation  ;  and,  if  you 
think  it  worthy  of  insertion  in  your  valu¬ 
able  Magazine,  do  so,  and  oblige 
Your  most  obedient, 

C.  W.  Tonge. 


RAILWAY  ACC  IDENTS. 

The  press,  the  legislature,  and  the  voice 
of  the  nation,  have  all  combined  to  call 
aloud  for  more  cautious  management, 
more  stringent  law's,  and  more  effectual 
measures  for  the  prevention  of  accidents 
to  railway  travellers.  Much  has  already 
been  accomplished,  as  is  evident  from  the 
decrease  of  accidents  throughout  the  coun¬ 
try  ;  but  the  public  will  not  rest  satisfied 
till  every  possible  precaution  is  adopted,  to 
render  railway  travelling  as  safe  and  se¬ 
cure  as  human  foresight  and  prudence  can 
make  it.  Coroners’  juries  have,  upon  se¬ 
veral  occasions,  hastened  the  inarch  of  re¬ 
form  by  inflicting  heavy  deodands  in  cases 
of  fatal  catastrophes,  occurring  through 
improper  management  or  negligence  ;  but 
the  preventive  laws  are  too  vague  and  too 
lenient  to  be  productive  of  much  good  in 
their  present  state. 

The  Liverpool  Times  records  a  case  of 
gross  negligence,  endangering  the  lives  of 
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many  persons,  being  dismissed  upon  the 
payment  of  a  small  sum  “  to  the  Queen.” 

“  A  servant  of  the  Liverpool  and  Man¬ 
chester  Kail  way  Company  was  brought 
before  Charles  Birch,  Esq.,  one  of  our 
county  magistrates,  charged  with  having 
neglected  to  turn  in  the  proper  direction 
certain  points  or  switches  connecting  the 
Liverpool  and  Manchester  and  Grand 
Junction  lines  at  Newton.  The  man’s 
name  was  John  Bate,  and  he  was  fined  3 1. 
and  costs  ;  but  as  he  pleaded  guilty,  the 
particulars  of  the  case  were  not  gone  into.” 

Our  continental  neighbours  have  legis¬ 
lated  more  vigorously,  and  we  should  do 
well  to  ‘c  take  a  leaf  out  of  their  book.” 
The  following  is  a  fair  specimen  : — 

“  The  Prussian  government,  to  prevent 
as  much  as  possible  accidents  arising  on 
railways  from  malevolence  or  neglect,  has 
added  to  the  penal  laws  of  the  country,  by 
publishing  an  ordonnance  with  clauses  to 
the  following  effect : — ‘  Every  person  who 
shall  cause  a  rupture  or  derangement  of 
the  rails,  or  shall  place  anything  upon 
them  whereby  the  waggons  may  be  turned 
off  the  line,  shall  be  liable  to  close  con¬ 
finement,  with  or  ivithout  hard  labour,  for 
a  term  nit  exceeding  ten  ijears.  When  any 
such  derangement  shall  have  caused  the 
death  or  injuring  of  any  one  or  more  per¬ 
sons,  the  punishment  for  the  first  offence 
shall  be  extended  to  from  four  to  twenty 
years ;  and  for  the  second  offence  to 
from  ten  years  to  the  whole  life  of 
the  offender.  In  case  it  shall  appear 
that  actual  loss  of  life  was  premeditat¬ 
ed,  the  delinquent  is  to  be  tried  by 
the  ordinary  criminal  laws.  Whoever  by 
a  simple  act  of  negligence  shall  place  the 
safety  of  a  train  in  danger,  is  to  be  li  ible  to 
imprisonment  f  n'  f  rom  three  months  to  two 
years.  If  an  accident  thereby  happens, 
from  which  death  or  injury  ensues,  the 
punishment  is  to  be  confinement  with 
hard  labour  for  from  two  to  four  years. 
All  superintendents,  who  may  be  negli¬ 
gent  in  the  performance  of  their  duty,  are 
to  be  liable  to  the  above-mentioned  penal¬ 
ties,  are  to  be  dismissed  from  their  places, 
and  declared  incapable  of  being  again  em¬ 
ployed  on  any  railway.  A  id  t very  di¬ 
rector  who  shall  not  immediately  discharge  a 
superintendent  who  has  been  condemned  by 
the  tribunals ,  is  made  liable  to  a  fine  oj 
from  3 (f.  to  56Js.” 

PATENTS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chi  mist. 

iSm, — In  the  Mechanics'  Migizine  of 
Feb.  27,  there  is  the  specification  of  a  pa¬ 
tent  taken  out  by  Baron  Wetterstedt,  for 


extinguishing  fire,  which  is  on  the  princi¬ 
ple  which  I  invented,  and  which  you  pub¬ 
lished  June  9th,  1838;  except  that  the 
Baron’s  plan  is  exactly  similar  to  a  Bark¬ 
er’s  water-mill;  while  mine  was  so  con¬ 
structed,  that  the  ends  of  the  pipe  and 
sides  would  be  perforated  with  small  holes 
to  cause  a  more  equal  distribution  of  the 
water,  and,  therefore,  the  necessity  of  a 
cog-wheel  to  force  the  branch  round.  The 
Baron,  however,  obtained  the  patent. 
Could  he  proceed  by  law  against  any  one 
who  might  choose  to  make  up  for  sale  the 
apparatus  as  described  by  me  so  long  since  ? 

I  do  not  know  what  countryman  the 
Baron  is,  but  I  think  one  of  the  Numbers 
of  the  then  Penny  Mechanic  went  to 
Russia. 

The  editor  of  the  Mechanic's  Magazine, 
in  his  remarks  on  the  patent  says,  there  is 
nothing  new  in  the  second  part ;  but  he 
does  not  state  when  or  where  there  was 
any  description  of  it  published. 

I  remain  yours  respectfully, 

W.  Evans. 


MISCELLANEA. 

Artesian  Well  at  Grenelle. — This  extraordi¬ 
nary  work  is  at  last  completed.  The  water  flows 
in  great  abundance,  and  rather  increases  than 
diminishes;  it  is  at  present  greenish,  without 
either  taste  or  smell,  and  of  a  temperature  of 
about  25°  (80°  to  86°  Fah.)  The  total  depth  is 
said  to  be  547  metres,  or  about  1795  feet.  M. 
Mulot,  the  engineer  who  directed  the  works,  has 
been  appointed  Knight  of  the  Legion  of  Honour. 
At  a  late  meeting  of  the  Academy,  M.  Arago 
made  a  report  on  the  difficulties  which  had  at¬ 
tended  the  undertaking.  The  first  time  the  borer 
fell  into  the  cavity  was,  when  the  perforation 
had  been  made  to  the  depth  of  115  metres — 377 
feet.  This  was  soon  recovered,  and  was,  in  fact, 
nothing  to  what  occurred  in  1837.  Then  the 
length  of  the  bars  united  together,  measured  384 
metres — 1200  feet.  Not  only  these  broke,  but 
the  enormous  metal  spoon  used  to  bring  the  mate¬ 
rials  to  the  surface,  also  fell  to  the  bottom  of  the 
cavity,  from  a  height  of  eighty  metres — 262  feet ; 
and  it  required  extraordinary  exertions  to  reco¬ 
ver  it  and  draw  it  out  again.  This  operation, 
which  could  only  be  worked  by  means  of  a  wind¬ 
lass,  with  horse-power,  on  the  surface,  occupied 
the  whole  time  from  May,  1837,  to  August,  1838. 
’Fhe  immensity  of  this  labour  for  fifteen  succes¬ 
sive  months  may  be  conceived,  when  it  is  remem¬ 
bered  that  the  instrument  had  to  act  at  a  depth  of 
460  metres — upwards  of  1500  feet.  This  diffi¬ 
culty  being  overcome,  the  works  were  continued 
without  any  fresh  misfortune  until  the  8th  of 
April,  1840,  when  the  alesoir ,  another  part  of  the 
borer,  fell  from  a  considerable  height  with  such 
force,  that  it  penetrated  the  chalk  below  to  the 
depth  of  twenty-six  metres — eighty-five  feet.  This 
created  great  delay.  In  fine,  a  fourth  accident 
occurred  shortly  before  the  successful  tormina- 
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lion,  when  the  metal  spoon  again  fell  to  the  bot¬ 
tom  of  the  bore,  having  nearly  attained  its  ex¬ 
treme  depth.  This  lime  M.  MoJot  thought  it  bet¬ 
ter  uot  to  attempt  to  draw  it  out,  but  to  put  it  on 
one  side  by  furring  it  horizontally  into  the  earth, 
ro  ax  not  to  obstruct  the  passage.  This  great 
work  was  commenced  on  the  1st  of  January, 
1  ,  and  has  cost  ul>oul  170,000  francs. — Athe- 

ruritm.  i 

Itahlia  Carmine. — We  have  seen  a  specimen 
of  a  kind  of  carmine,  very  brilliant  and  very  pure, 
obtained  by  M.  Rupprecht,  of  Vienna,  from  the 
florets  of  the  duhlia.  He  reganls  it  as  a  valuable 
product,  and  says  that  he  has  obtained  235  lb.  of 
pigment  from  200  square  fathoms  of  land.  It 
has  already  been  applied  to  staining  confection¬ 
ary,  artificial  flowers,  fancy  pajter  and  leuther, 
and  in  the  preparation  of  rouge.  It  seems,  how¬ 
ever,  too  fleeting  for  silks  and  cottons;  only  the 
deep  clear  purple  dahlias  will  yield  it. — Garden¬ 
er's  Chronicle . 

Mr.  George  Stephenson,  the  Engineer. — Bat 
if  you  still  want  any  additional  proof  that  the 
heights  of  science  are  not  closed  to  the  humblest 
among  you,  look  around,  I  say,  at  this  neigh¬ 
bourhood.  If  you  go  to  Lichfield,  you  sec  the 
statue  of  Dr.  Johnson.  If  you  go  to  Hands- 
worth,  you  sec  the  statue  of  Mr.  Watt  Look  in 
this  very  town,  and  who  is  the  man  that  is  now 
engaged  in  extensive  works,  for  the  purpose  of 
bringing  coal  and  lime  under  your  immediate 
command?  Mr.  Stephenson  the  engineer.  Mr. 
Stephenson,  I  am  assured,  worked  three  veers  as 
a  boy  in  the  meanest  capacity  in  a  colliery  at 
Newcastle.  He  saved  1001.  by  mending  the 
watches  of  his  follow -workmen  for  half-a-crown 
a  piece;  and  he  devoted  that  100/.  to  provisions 
for  his  indigent  parents,  and  set  out  with  a  light 
heart  and  conscience  for  the  purpose  of  accumu¬ 
lating  more.  The  result  has  been,  that  he  pre¬ 
sents  a  daily  example  of  encouragement  to  our 
eyes,  and  brought  within  our  immediate  contem¬ 
plation  in  this  town. —  Extract  from  Sir  Robert 
Reef*  Addnss  on  the  Formation  oj  a  Library 
and  Reading  room  at  Tam  worth. 

Fuller's  Forth. — The  greatest  quantity  of  the 
finest  fuller's  earth  is  dug  in  the  pits  ut  Wave- 
don,  in  Bedfordshire.  It  is  to  this  we  owe  the 
superiority  of  our  woollen  cloths;  for,  lieing 
scoured  with  it,  the  grease  and  oil  used  in  the 
preparing,  dressing,  ice.,  of  the  wool  arc  extracted. 
It  is  found  in  no  oilier  country,  and  its  cxjHirta- 
tion  is  prohibited.  Woollen  cloth  was  on  article 
of  commerce  in  the  time  of  Julius  Casar. 


INSTITUTIONS. 

LECTURES  DT'RINO  THE  WEEK. 

London  Mechanics'  Institution.  29,  Southampton 
Buildings, Chancery  I-anc  Wednesday.  March 
21,  J.  S.  Buckingham,  Esq.,  on  Egy  pt,  ns  it 
is  under  Mchemet  Ali.  Friday,  .March  20, 
J.  Bodwitrh,  Esq.,  on  The  Illegality  of  Arreal 
for  Debt.  At  half-past  eight  precisely. 

ff  estminster  Literary  and  Scientific  Institution, 
6  and  T,  Great  Smith  Struct.  — Thursday, 


Murch  26,  II.  Hcrscc,  Esq.,  on  the  Genius 
and  Writings  of  “  Box."  At  hnlf-past  eight 

llermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4J,  Church  Street,  Rother- 
hilhc. — Monday,  March  22,  Discussion.  At 
half-past  tight  precisely. 

Eastern  Literary  and  Scientific  Institution,  SH, 
Hackney  Hoad. — Tuesday,  Murch  23,  John 
Gay,  Esq.,  on  the  Functions  of  the  Skin.  At 
eight  o'clock. 

Mr.  I Vilby's  Pestalossian  Academy,  Worship 
Square. — Tuesday,  Mareh  23,  Mr.  Bailey,  on 
Electricity.  At  a  quarter  past  seven. 

Mental- Improvement  Society,  35,  Drury  Lane. — 
Tuesday,  Mareh  23,  Mr.  Roberta,  on  Organ 
Building. 

QUERIES. 

What  is  the  best  form  for  screw  stocks,  both  as 
regards  stability,  facility  of  pressure  on  the  dies, 
— whether  affected  by  a  screw  or  any  other  agent 
— and  the  most  approved  shape  for  the  groove 
of  the  dies?  A  M. 

The  best  method  of  cleaning  brass  eastings  in 
relief?  I  have  tried  nitric  acid,  but  cannot  pro¬ 
duce  a  finish  at  all  comparable  to  the  specimens 
I  have  seen  from  Birmingham.  If  any  of  your 
London  or  Birmingham  readers  will  give  the  re¬ 
quired  information,  it  will  much  oblige 

A  Poor  Worker  in  Brass. 

TO  CORRESPONDENTS. 

A  Constant  Reader — A  circle  is  sometimes  consi¬ 
dered  as  a  polygon  of  an  infinite  number  of 
sides,  for  the  convenience  of  calculation;  but 
this  can  only  lend  to  an  approximation,  since 
the  assumption  is  manifestly  untrue,  there  being 
evidently  no  straight  line  in  the  circumference 
of  a  circle. 

D.  Lewis  relates  the  following  experiment : — “  I 
cut  a  piece  of  lecul  jiipc  in  two  the  other  day, 
and  happened  to  put  the  two  ends  together ;  they 
stuck  so  fast  that  it  took  4  lbs.  weight  to  pull 
them  asunder  ;  I  rut  the  pijw  again  and  found 
the  same  effect."  The  cause  of  this  phenomenon 
is  the  pressure  oj  the  atmosphere,  the  surfaces 
joining  so  close  as  to  exclude  all  air  between 
them.  The  same  effect  will  be  obsenxd  with 
any  other  metal  or  other  substance ,  providt  d  the 
surfaces  fit  so  exactly  as  totally  to  txclude  the 
air. 

T.  Reeves,  Jun. —  Tfre  shall  be  glad  to  see  his  pa¬ 
pers  on  electricity ;  and  if  they  are  interesting, 
and  not  a  repetition  of  what  we  have  already 
published,  they  will  be  inserted. 

G.  E.  Holt — T.  Reeves,  Jun.,  5cc.,  in  our  next. 

Erratum. — In  page  83,  col.  1,  line  17,  for 
“  G.  Stanly,"  read  G.  Starkey. 
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JIILBROUOH'S  ATMOSPHERIC 
ENGINE. 

To  the  Editor  ot  the  Penny  Mechanic  and 
Chemist. 

(See  EngiHving,  front  page.) 

Sir. — Thanking  you  for  the  ^insertion  of 
my  last  communication,  I  now  send  you  a 
description  of  my  atmospheric  engine, 
which,  if  you  think  worthy  of  insertion  in  | 
your  useful  work,  is  at  your  service. 

Description  of  the  Action  »f  Engine. 

To  get  the  starting  power,  the  condenser  j 
is  charged  with  condensed  air  at  N,  by  I 
means  of  a  condensing  syringe;  when  stop 
cock,  e,  is  turned  on,  the  air  rushes  up  the 
feed  pipe,  passes  the  valve,  f,  rushes  up  the 
pipe  in  the  direction  of  the  arrows,  forces 
piston  and  rod  down,  bringing  with  it  one 
end  of  the  beam,  i,  which  draws  up  the 
rod,  J,  bringing  the  upper  board  of  bel¬ 
lows  with  it.  As  the  piston  moves  up  or 
down  in  cylinder,  it  moves  two  rods  (not 
shown  in  the  engraving,  called  crank- 
rods)  attached  to  cranks,  for  turning  the 
fore  wheels  of  engine. 

Attached  to  the  axle  is  an  eccentric 
wheel,  to  which  a  rod  is  attached  for  work¬ 
ing  the  tappit  which  moves  the  valve,  f. 
The  eccentric  wheel  is  fixed  so,  that,  when 
the  cranks  are  down,  the  rod  for  woiking 
tappit  is  up  ;  consequently  it  alters  the  po¬ 
sition  of  the  valve,  F,  to  the  direction 
shown  by  the  dotted  handle,  fig.  1  ;  then 
the  air  entering  the  other  pipe,  it  drives 
the  piston  up,  carrying  with  it  the  beam, 
which  forces  down  the  rod,  j,  that  is  at¬ 
tached  to  the  upper  hoard  of  bellows, 
which  forces  air  into  receiver  or  condenser. 
As  the  piston  is  forced  up  or  down  in  cy¬ 
linder,  it  drives  the  air  off  at  the  short 
pipe  at  f,  called  the  escape-pipe. 

I  think  tli i s  comes  near  what  is  termed 
perpetual  motion,  though  I  should  he  sorry 
to  see  it  called  after  that  name,  as  scientific 
gentlemen  in  general  are  so  prejudiced 
against  anything  that  comes  under  that 
denomination.  I  also  beg  to  inform  you, 
that  this  is  not  theoretical,  hut  practical, 
as  I  have  made  the  model  of  the  engine. 

Description  of  the  Engravings. 

Fig.  1  is  the  interior  view. 

Fig.  2  is  the  exterior  ditto. 

a  is  the  body  of  carriage. 

R,  the  bellows. 

c,  the  valve,  commonly  called  clapper. 

I),  the  receiver  or  condenser. 

K,  the  stop-cock  of  engine. 

f,  the  valve. 

o.  the  cylinder. 


H.  the  tappit  for  working  valve  of  en¬ 
gine. 

i,  the  working  beam. 

j,  the  rod  attached  to  beam  for  working 

bellows. 

K,  the  piston  and  rod. 

L,  the  axle,  crank,  and  eccentric  wheel. 

m,  the  bellows-pipe  or  nozzle. 

n ,  pipe  for  charging  the  condenser. 

o,  the  frame  of  engine. 

i*,  the  fore  wheels  attached  to  crank- 
axle. 

N.B.  The  description  answers  the  same 
letters  to  both  engravings. 

I  remain,  Sir,  yours  respectfully, 

T.  B II.  BROUGH. 

A  VISIT  TO  A  POT-MANUFAC¬ 
TORY. 

No.  VI. 

As  the  presser  makes  his  articles  in 
moulds,  we  will  first  notice  the  process  of 
modelling,  and  that  of  mould-making. 

“  To  be  a  perfect  modeller  in  the  higher 
branches  of  the  a»*t,”  says  Mr.  Porter, 
“  a  man  should  have  an  acquaintance  with 
the  best  productions  of  the  classic  climes 
of  Greece  and  Home;  he  should  be  master 
of  a  competent  knowledge  of  the  art  of 
design  ;  his  fanc>  flowing  with  originality, 
tempered  and  guided  by  elegance  and  pro¬ 
priety  of  feeling,  and  restrained  by  cor¬ 
rectness  of  taste  and  judgment.  To  a 
man  thus  gifted,  the  plastic  and  well-tem¬ 
pered  material  wherewith  he  works,  offers 
little  of  difficulty  in  the  execution  of  his 
conceptions.” 

The  modeller  takes  a  piece  of  clay,  and, 
having  formed  it  into  something  like  the 
shape  of  the  article  he  purposes  model¬ 
ling,  he  allows  it  to  dry  a  little;  when 
dry,  he  proceeds  to  execute  his  designs, 
which  he  accomplishes  with  his  various 
knives,  trimmers,  and  polishing  tools  :  the 
design  is  finished  by  being  finely  smoothed 
and  polished. 

1  he  time  occupied  in  executing  a  de¬ 
sign  is  very  short,  compared  with  the  time 
it  took  our  old  modellers  to  execute  their 
models.  The  modelling  of  the  Portland 
vase  occupied  Air.  W  ehher  many'  months; 
which  task  a  modeller  and  his  assistant 
would  now  accomplish  in  ten  or  twelve 
days. 

At  large  manufactories,  a  modeller  or 
modellers  are  constantly  employed.  Other 
manufacturers  purchase  modi  Is  from  per¬ 
sons  who  compose  them  on  speculation. 
A  practice  exists  among  some  of  these  art¬ 
ists  that  is  far  from  honourable— viz.  that 
of  disposing  of  the  same  pattern  to  differ¬ 
ent  purchasers. 
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The  model  being  finished,  it  is  passed 
into  the  hands  of  the  mould-maker,  who, 
having  formed  a  casing  of  clay  round  it, 
leaving  a  sufficient  space  for  the  substance 
of  the  mould,  fills  the  space  with  a  mix¬ 
ture  of  plaster  of  Paris  and  water.  This 
soon  sets  into  a  solid  mass,  and,  when  re¬ 
moved,  it  is  found  to  retain  and  exhibit 
a  perfect  impression  of  the  form  and  shape 
of  the  model  ;  even  the  smallest  orna¬ 
ments  are  found  to  be  perfectly  delineated. 

To  prevent  the  plaster  of  Paris  from  stick¬ 

Fig.  1. 


ing  to  the  model,  it  (the  model)  is  cover¬ 
ed  with  a  sort  of  size.  The  consumption 
of  plaster  of  Paris  in  the  making  of  moulds 
is  very  great  ;  many  tons  are  annually 
consumed  in  the  Potteries.  The  moulds 
are  thoroughly  dried  before  they  are  used. 

Fig.  1,  presser’s  bench:  1,  a  piece  of 
clay  ;  2,  the  batting-block  ;  3,  the  batter  ; 
4,  the  whirler  running  in  a  collar,  10,  and 
resting  in  a  step,  9  ;  5,  a  mould  filled  ; 
6,  tools  ;  7;  a  water-pot ;  8,  handle-moulds. 


Some  moulds  are  in  several  parts  ;  jug 
moulds  are  in  three  parts  ;  teapot  moulds 
in  four. 

Pressers  are  divided  into  two  branches 
— hollow-ware  pressers  and  flat-ware  press¬ 
ers:  the  dormer  are  the  makers  of  jugs, 
teapots,  &c. ;  the  latter  make  dishes, 
plates,  &c. 

Hollow -ware  Pressing. — The  workman 
first  takes  a  piece  of  clay  and  batts  it  out 
flat,  something  in  the  shape  of  an  oat-cake. 
With  this  batt  or  slice  of  clay,  he  forms 
the  sides  of  the  article  ;  with  another  batt 
he  forms  the  bottom.  The  parts  are  then 
put  together,  and  a  roll  of  clay  is  rubbed 
into  the  joints  to  unite  them  ;  a  strap  is 
put  round  the  moulds  to  keep  them  tight. 
They  are  then  put  on  a  whirler  (as  the 
workmen  call  it),  and  the  whirler  being 


turned  round,  the  workman  smooths  the 
inside  of  the  article  with  the  requisite 
tools.  The  presser  turns  the  whirler  with 
one  hand,  while  he  smooths  the  inside  of 
the  article  with  the  other.  The  mould, 
with  its  contents,  is  then  placed  near  the 
tire  to  dry.  When  sufficiently  dry  to  al¬ 
low  of  separation,  the  article  is  taken  out 
and  put  in  a  part  of  the  room  where  it 
!  will  dry  gradually,  regularly,  and  uni¬ 
formly  ;  for  were  the  articles,  particular¬ 
ly  the  large  ones,  not  thoroughly  dried, 
they  would  be  liable  to  be  spoiled  in  the 
oven.  The  presser  finishes  his  work  by 
removing  all  imperfections,  and  affixing 
thereto  the  handles  and  spouts. 

Flat-ware  pressing  may  be  subdivided 
into  two  branches — dish  and  plate  mak¬ 
ing,  and  saucer-making.  Dishes  and 
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plates  are  made  in  the  following  way: — 
Fig.  2,  a  plate-mould. 

Fxo.  2. 


The  mould  being  placed  upon  the  whirler, 
a  batt  of  clay  is  laid  upon  it;  the  whirler 
is  then  turned  round,  and  the  workman, 
with  his  hand,  presses  the  clay  close  to  the 
mould :  he  then  applies  his  tools  and 
forms  the  outside  of  the  article  ;  it  is  then 
removed  and  put  in  the  stove  (a  hot 
room)  to  dry.  When  dried  a  little,  it  is 
placed  upon  the  whirler,  and  smoothed 
and  polished.  It  is  again  put  to  dry,  and 
is  finally  finished  by  the  edge  being 
rounded  and  made  smooth.  They  are 
then  placed  upon  a  flat  level  surface,  to 
prevent  them  from  going  crooked  while 
drying. 

Fig.  3,  a  dish-mould. 


Fig.  4,  a  hollow  mould,  used  in  making 
tea-pots. 


CHEMIST K V  OF  GEOLOGY. 
No.  III. 
fitospijoars. 

This  elementary,  solid,  non-metallic  b 
does  not  exist  naturally,  but  is  obtair 
by  an .elaborate  process,  from  various  c, 
pounds  into  which  it  enters.  In  geolc 
lt  »s  principally  known  as  entering  i 


the  chemical  composition  of  animals.  Hu¬ 
man  hones  contain,  according  to  Berzelius, 
.'>1.04  percent,  of  phosphate  of  lime;  and 
the  enamel  of  teeth  is  stated  bv  Mr.  Pepya 
to  be  composed  of  seventy-eight  per  cent, 
of  the  same  substance.  As  a  component 
part  of  minerals,  phosphorus  is  rare  ;  but 
there  must  he  some  amount  of  it  entombed 
in  various  fossiliferoua  rocks,  for  the  fos¬ 
sil  bones  of  all  ages  contain  it.  Dr.  Turner 
found  fifty  per  cent,  of  phosphate  of  lime 
in  a  rib  and  a  tooth  of  an  ichthyosaurus 
from  the  lias  of  Lyrne  Regis,  and  twenty- 
nine  per  cent,  in  a  vertebra  of  the  same 
creature,  lie  also  detected  24.4  per  cent, 
of  phosphate  of  lime  in  a  fish  palate  from 
the  carboniferous  limestone  of  Bristol,  and 
1H.8  per  cent,  in  a  palate  from  the  chalk. 
Phosphoric  acid  occurs  in  combination 
with  oxide  of  iron,  copper,  lead,  manga¬ 
nese,  and  urariuxn  ;  hut  the  quantity  of 
these  compounds  is  by  no  means  large.  It 
exists,  also,  in  some  vegetable  products. 


METALLIC  RASES  OF  THE  ALKALIES  AND 
EARTHS. 

Of  these,  silicuin  or  silicon  is  the  most 
abundant  on  the  surface  of  our  planet; 
silica  entering  so  largely  into  the  compo¬ 
sition  both  of  the  chemical  and  mechani¬ 
cal  rocks.  According  to  calculation,  silica 
is  contained  in  the  rocks  enumerated  be¬ 
neath  in  the  following  proportions:  — 


Gneiss  ....  from  70.00  per  cent,  to  71.86 

Mica  slate .  01.84  73.07 

Hornblende  rock  . 54.80 

Chlorite  slate . 03.71 

Talcose  slate .  78.15 

Compact  felspar. .  51.00  60.00 

Granite .  03.90  74.84 

Shorl  rock  .  08.01 

Greenstone  .  54.80 

II ypersthene  rock,  59.14  01.85 

Basalt  .  44.50  59.50 

Pi  tch stone .  72  80  73.00 

Serpentine .  42.00  43.07 

Diallage  rock  . .  58.42  00.55 


In  pure  quartz,  rock,  silica  would  be  the 
sole  ingredient.  When  quartz  rock  is 
composed  of  equal  parts  of  quartz  and  fel¬ 
spar,  silica  would  form  eighty-two  per 
cent,  of  the  constituent  parts.  It  is  also 
abundant  in  the  rocks  of  decidedly  mecha¬ 
nical  origin.  The  greater  part  of  the  im¬ 
mense  mass  of  conglomerates,  sandstones, 
and  slates,  known  hv  many  as  grauwacke, 
is  composed  of  silica.  The  same  with  the 
old  red  sandstone  (if  it  he  considered  dis¬ 
tinct  from  grauwacke),  the  coal  measures, 
the  various  rocks  known  as  the  new  red 
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sandstone,  numerous  beds  of  sandstones 
and  clay  in  the  oolitic  group,  the  various 
sands  and  sandstones  of  the  Weaiden 
rocks  and  of  the  cretaceous  group,  and 
numerous  rocks  of  the  supracretaceous 
group.  It  is  often  disseminated  among 
the  calcareous  beds  themselves,  even  to  a 
considerable  extent.  This  is  well  seen  in 
portions  of  the  chalk,  where  the  flints  con¬ 
stitute  nearly  one-third  of  the  whole  mass. 
Many  other  limestones  contain  silica,  as 
the  lime-burners  find  to  their  cost;  the 
lime  and  the  silica  forming,  from  the  heat 
of  the  kiln,  silicate  of  lime. 

Silicate  enters  into  the  composition  of 
the  amethyst,  cornelian,  Egyptian  jasper, 
opal,  calcedony,  agate,  &c.  ;  also  of  the 
mineral  waters  of  this  island  ;  at  Bath, 
for  instance,  twenty  grains  of  silica  are 
contained  in  ten  pints  and  a  half.  The 
waters  of  the  Geysers,  or  boiling  fountains 
of  Iceland,  contain  31.38  of  silica  per  gal¬ 
lon.  Silica  enters  also  into  the  composi¬ 
tion  of  the  epidermis  of  various  plants  of 
the  bamboo  tribe,  and  the  English  seeds 
and  grasses.  The  epidermis  of  the  Dutch 
rush  consists  almost  entirely  of  it.  From 
these  and  similar  data,  it  has  been  estimat¬ 
ed  that  silica  constitutes  at  least  forty- 
five  per  cent,  of  the  mineral  crust  of  our 
globe. 

ALUMINUM. 

'This  is  the  metallic  basis  of  the  earth 
alumina,  the  characteristic  ingredient  of 
the  well-known  salt  called  alum.  The 
metallic  basis  nowhere  exists  ;  but  alumi¬ 
na,  the  compound  of  aluminum  and  oxy¬ 
gen,  is  one  of  the  most  abundant  produc¬ 
tions  of  N  ature,  and  constitutes  an  ingre¬ 
dient  in  by  far  the  greater  number  of 
rocks  and  soils  upon  the  surface  of  the 
globe.  The  precious  stone  sapphire,  as 
almost  entirely  composed  of  alumina,  being 
at  the  rate  of  ninety-four  per  cent.,  accord¬ 
ing  to  Chenevix.  It  is  also  found  in  the 
beryl,  emerald,  and  topaz.  According  to 
Mr.  Wedgwood,  the  decomposing  felspar 
of  Cornwall  contains  sixty  per  cent,  of 
this  earth.  In  a  specimen  of  pale,  flesh- 
red  felspar  from  the  Alps,  Mr.  Brande 
found  twenty  per  cent.  In  alum-stone 
(a  mineral  occurring  in  a  secondary  rock 
at  La  Tolfa,  in  Italy,  &c.),  it  constitutes 
about  forty-three  per  cent.  The  different 
kinds  of  clay,  also,  of  which  brick,  earth¬ 
enware,  &c.,  are  formed,  consist  chiefly  of 
this  earth  in  different  states  of  purity. 

Alumina  appears  to  have  nothing  to  do 
with  organization  ;  at  least  it  is  not 
known  to  form  a  necessary  constituent  of 
any  organized  being,  either  vegetable  or 
animal  ;  though  it  is  in  constant  commu¬ 


nication  with  organized  beings,  and  ap¬ 
pears  to  be  almost  necessary,  in  some  in¬ 
direct  way,  to  their  existence. 

POTASSIUM. 

This  elementary  substance  is  the  me¬ 
tallic  base  of  the  alkali  potash.  This  sub¬ 
stance  exists  in  some  minerals,  but  in  the 
largest  quantity  in  felspar  ;  generally  con¬ 
stituting  ten  per  cent.,  and  existing  in  it 
in  the  state  of  silicate,  or  combined  with 
silica.  One  of  the  purest  varieties,  called 
adularia,  or  naker  felspar,  found  !princi- 
pally  on  Mount  St.  Gothard,  according  to 
Vauquelin,  contains  fourteen  per  cent,  of 
potash.  Saltpetre  or  nitrate  of  potash, 
which  is  largely  imported  from  the  East 
Indies,  is  obtained  by  the  lixiviation  of 
certain  soils.  It  consists  of 

1  equivalent  of  nitric  acid  . .  54 
Ditto  potash .  48 


Equivalent  ....  102 

Corn  and  grapes  contain  sufficient  pot¬ 
ash  to  form  glass  with  their  flint  or  silica. 
A  very  pretty  experiment  may  be  made  on 
these  plants  with  the  blowpipe.  If  you 
take  a  straw  of  wheat,  barley,  or  hay,  and 
burn  it,  beginning  at  the  top,  and  heating 
the  ashes  with  the  blue  flame,  you  will  ob¬ 
tain  a  perfect  globule  of  hard  glass,  fit  for 
microscopic  experiments.  It  is  very  com¬ 
mon,  after  the  burning  of  a  hay-stack,  to 
find  glass  in  the  ashes. 

SODIUM. 

This  is  the  metallic  base  of  soda.  It  is 
chiefly  important  in  rocks,  from  its  pre¬ 
sence  in  certain  felspars,  thence  named 
soda  felspars  ;  these  constitute  a  compo¬ 
nent  part  of  certain  of  the  gneiss  family, 
and  of  granites.  Soda  is  found  in  shorl, 
and  certain  hypersthene  rocks;  in  some 
eurites,  in  trachytes,  pitchstones,  basalts, 
and  some  diallage  rocks.  In  some  basalts, 
it  amounts  to  five  or  six  per  cent.  It  ap¬ 
pears  to  be  w’idely  disseminated  in  the 
ocean,  constituting  an  essential  part  of  the 
principal  salt  dissolved  in  its  waters. 


POPULAR  INSTRUCTION. 

This  is  a  subject  of  such  vital  importance 
to  all  classes  of  society — not  only  to  the 
working  classes  (who  will  first  and  most 
directly  enjoy  the  advantages  and  bless¬ 
ings  of  education),  but  to  the  whole  com¬ 
munity —  that  it  cannot  be  too  often 
brought  before  the  public,  nor  too  strenu¬ 
ously  urged  upon  the  legislature.  But 
governments  are  too  often  tardy  and  un- 
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willing  in  promoting  objects  of  public 
utility  ;  they  grant  as  boons  and  conccs 
sions,  things  which  the  nation  has  a  right 
to  claim  as  a  birth-right;  and  they  ex¬ 
pect  the  highest  praise  and  gratitude, 
when  they  do  not  withhold  every  benefi¬ 
cial  measure,  and  do  not  wholly  betray  the 
high  trust  reposed  in  them.  We  do  not 
allude  to  any  particular  party  or  denomi¬ 
nation  of  politicians;  for  a  very  slight 
knowledge  of  the  world  will  suffice  to  con¬ 
vince  us  that  there  are  good  men  in  all 
parties  (except,  indeed,  some  few’  of  the 
most  outrageous  factions),  and,  alas,  for 
humanity!  it  is  still  more  glaringly  true, 
that  there  are  had  ones  of  all  parties  ;  and 
the  history  of  all  ages  and  of  all  nations 
teaches  us  the  great  lesson,  that  our  only 
safe  reliance  is  upon  our  own  exertions — 
“  ai-.'e  toi ,  le  del  t’aidera" — help  thyself, 
and  Heaven  will  help  thee. 

In  uniting  for  purposes  of  mutual  bene¬ 
fit  and  public  good,  many  grades  and 
classes  of  society  may  combine  with  equal 
advantage  to  all;  and  experience  has 
shown,  that  the  co-operation  and  friendly 
intercourse  of  the  richer  and  poorer 
classes,  always  tend  to  promote  a  kindly 
feeling  of  fellowship,  and  increase  the  es¬ 
teem  in  which  they  respectively  hold  each 
other. 

The  following  facts  and  arguments  w’e 
extract  from  an  excellent  letter  by  Mr. 
W.  S.  Northhouse  to  the  Morning  Adver¬ 
tiser  : — 

“  Having  seen  the  operation  of  the  Ander- 
soniau  Institution,  and  had  something  to 
do  in  preparing  the  laws  of  the  Mechanics 
Institution  in  Glasgow,  I  felt  a  desire  a 
few’  years  ago  to  form  a  similar  institution 
in  Lincoln,  for  the  city  and  county.  Hav¬ 
ing  sketched  out  a  plan  for  a  library, 
museum,  lecture-rooms,  class-rooms,  &c., 
excluding  politics  and  polemics  from  peru¬ 
sal  or  discussion,  and  resting  the  manage¬ 
ment  of  the  whole  in  an  annually  elected 
committee  of  twelve  working  men,  pay¬ 
ing  Is.  lid.  per  quarter  each,  and  in  twelve 
gentlemen,  subscribing  one  guinea  or  more 
per  annum  each,  assigning  the  whole  of 
the  property  to  trustees  for  the  benefit  of 
the  operative  classes  for  ever,  I  laid  it  be¬ 
fore  several  leading  gentlemen  of  all  shades 
of  opinion,  and  received  from  each  a  pro¬ 
mise  of  co-operation.  In  a  few  weeks 
many  hundreds  had  come  forward  to  sup¬ 
port  it,  and  between  500/.  and  000/.  per 
annum,  besides  large  donations  of  hooks, 
&c  ,  had  been  contributed.  W  ith  these 
elements  of  success  it  was  opened,  and  the 
first  election  of  the  committee  and  the 
officers  took  place  by  written  lists  pre¬ 
pared  at  home,  and  destroyed  by  scru¬ 


tineers  Hfter  they  were  inspected.  The 
result  i  adduce  ns  a  proof  that  the  tend¬ 
ency  of  those  institutions,  when  properly 
organized,  is  to  decrease,  and  not  increase, 
party  animosities.  The  first  honorary 
officer,  Sir  Edward  French  Brorabead, 
Hart.,  who  is  the  leading  Conservative  of 
the  county,  receiving,  out  of  *21 2  voters, 
H*H  votes.  The  second  honorary  officer, 
who  was  as  notoriously  a  Whig,  received 
208  out  of  the  same  212  voters  ;  the  for¬ 
mer,  because  the  Hon.  Baronet  was  known 
by  the  working  classes  to  he  their  practi¬ 
cal  friend,  and  that  nearly  his  whole  life 
had  been  one  consecutive  contribution  of 
time  and  zeal  in  their  behalf,  and  the  lat¬ 
ter,  because  he  had  been  mainly  instru¬ 
mental  in  forming  the  Institution.  Short¬ 
ly  afterwards,  on  a  resignation  from  want 
of  leisure  taking  place,  an  extreme  Radi¬ 
cal  was  unanimously  elected  in  the  room 
of  the  Whig,  and  the  Institution  was  car¬ 
ried  on  most  harmoniously  and  most  elti- 
ciently  under  a  Whig  patron,  a  Tory  pre¬ 
sident,  and  a  Radical  secretary. 

Nor  was  this  all.  A  few  months  after¬ 
wards  the  M  lug  patron,  the  Earl  of  Yar¬ 
borough,  delivered  an  elaborate  and  argu¬ 
mentative  address  to  a  crowded  hall  of 
workingmen,  on  the  mischievous  effects 
of  trades’  unions  upon  their  own  mem¬ 
bers.  Not  only  was  this  address,  upon 
which  the  audience  might  be  naturally 
expected  to  be  both  sore  and  sensitive, 
heard  with  patience,  hut  with  repeated 
plaudits  ;  ami  many  a  working  man  went 
away  with  the  conviction,  that  to  attempt 
to  fetter  or  control  voluntarily  invested 
capital,  was  to  ruin  the  best  market  for 
his  own  labour  ;  prejudicial  it  might  be  to 
the  master,  suicidal  it  must  be  in  the 
long  run  to  the  man. 

Why  were  unpalatable  doctrines  like 
these  thus  favourably  received  ?  Simply 
because  the  nobleman  propounding  them 
had  made  great  contributions  for  the  Insti¬ 
tution  ;  and  the  working  men  knew'  him, 
as  well  as  Sir  Edward  F.  Bromhead,  to  be 
their  friend.  They  are  shrewd  enough  to 
know,  that  those  who  intend  to  oppress 
them  will  never  begin  by  enlightening 
them — inasmuch  as  such  enlightenment 
must  ever  be  the  best  protection  against 
such  oppression. 

Shortly  afterwards,  half-a-dozen  similar 
institutions  sprung  up  in  various  towns  of 
the  county,  affiliating  with  their  parent; 
and  hundreds,  I  may  say  thousands,  of 
workjng  men  have  been  induced  to  ex¬ 
change  the  tap-room  for  the  lecture- 
room — debauchery  and  ribaldry  for  read¬ 
ing  and  reflection.  That  reasoning  must 
be  very  ingenious,  which  would  represent 
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results  like  these  as  inimical  to  religion 
and  the  good  order  of  society. 

I  am  satisfied,  from  experience,  that  the 
more  the  different  classes  are  vandvked 
into  one  another,  the  better  it  is  for  all. 
It  is  a  mistake  to  imagine  that  the  poor 
are  not  grateful  for  the  attentions  of  the 
rich — they  are  flattered  as  well  as  fostered 
by  such  attentions  ;  and,  as  David  Hume, 
speaking  of  a  certain  country,  says,  ‘the 
inhabitants  were  treated  like  wild  beasts 
till  they  became  such,’  the  converse  of 
the  result  may  be  expected  when  the  rich 
treat  the  poor  as  friends  and  fellow- 
labourers  in  science  and  enlightenment, 
teaching  them  that 

‘  Ignorance  is  the  curse  of  God  ; 

Knowledge  the  wing  wherewith  they  fly  to 
Heaven.’ 

To  those  who  argue  that  the  encourage¬ 
ment  of  science  among  the  working 
classes,  makes  them  impatient  of  labour, 
and  leads  them  to  infidelity,  I  adduce  a 
whole  nation  as  a  proof  to  the  contrary. 
What  people  is  there  on  the  face  of  the 
earth  more  generally  or  better  educated 
than  the  Scotch  ;  and  what  nation  is  there 
that  surpasses,  or  even  equals,  the  Scotch 
in  patient  endurance,  in  assiduity,  in  in¬ 
dustry,  in  prudence,  in  economy?  Let 
the  former  wild,  but  now  well-cultivated, 
fields  of  Upper  Canada  answer  the  ques¬ 
tion  ;  and,  as  to  the  infidelity  to  which  po¬ 
pular  learning  is  said  to  lead,  I  again  ask, 
what  people  is  there  more  religious  than 
the  Scotch  ?  Where  is  the  Sabbath  so 
well  kept  as  in  Scotland  ?  The  masses 
of  decently-dressed  people  going  to  their 
kirks  and  places  of  worship  on  a  Sunday, 
in  Edinburgh  and  Glasgow,  is  a  sight 
which  will  bear  comparison  with  any  city 
in  Christendom.  Truly,  though  glowing¬ 
ly,  does  one  of  their  minstrels  describe 
them  as 

‘  A  nation  famed  for  song  and  beauty’s  charms; 
Zealous,  yet  modest ;  innocent,  though  free ; 
Patient  of  toil,  serene  amid  alarms, 

Inflexible  in  faith,  invincible  in  arms.’ 

Ancient  nations,  as  well  as  modern, 
may  be  adduced  as  proofs  of  the  great  ad¬ 
vantages  of  diffusing  knowledge.  What 
enabled  the  Greeks  to  combat  and  annihi¬ 
late  the  mighty  armies  brought  to  crush 
them?  At  the  period  when  philosophers 
walked  with  princes,  Miltiades  defeated 
the  hosts  of  Xerxes,  and  Leonidas  and  his 
self-devoted  300  made  a  rampart  with 
their  bodies  against  hundreds  of  thou¬ 
sands.  Every  one  Greek  may  be  said  to 
have  conquered  twenty  Persians.  Why  ? 
Because  ‘  knowledge  was  power’ — be¬ 
cause  intelligence  gives  vitality  to  patri¬ 


otism — because  every  city  of  Greece  was 
more  or  less,  a  ‘  Mechanics’  Institute.’ 
It  has  been,  and  it  ever  will  be,  that  the 
most  intellectual  will  be  the  most  power¬ 
ful  people ; 

‘  As  Phoebus  to  the  world  is  science  to  the  soul. 

If  there  be  any  philosophy  in  Conserva¬ 
tism,  I  should  say  to  the  Conservatives, 
Educate  the  people.  If  you  enfranchise 
ignorant  men,  they  may  ‘  turn  again  and 
rend  you.'  That  was  the  chief  argument 
against  the  Reform  Bill — act  upon  it. 
The  Reform  Bill  is  carried,  and  cannot  be 
repealed.  The  law  has  been  lifted  up  to 
the  wishes  of  the  people — lift  the  people 
up  to  the  law.  You  have  said,  ‘  There  is 
danger  from  popular  ignorance.’  Get  rid 
of  it.  The  poor  men  you  assist  to  learn 
£  Bacon’s  Natural  Philosophy,’  will  gra¬ 
dually  imbibe  his  political — and  while  they 
read  in  his  profound  pages,  that  ‘  know¬ 
ledge  is  power,’  they  may  also  read  that 
‘  all  changes  are  evils  only  to  be  justified 
by  getting  rid  of  greater  evils  ;’  and  that 
political  changes,  to  be  least  dangerous, 

‘  should  be  like  those  of  time,  impercepti¬ 
ble  in  their  progress,  but  felt  in  their  ef¬ 
fects.’  Could  there  be  much  danger  in 
imbibing  sentiments  like  these  ?  And 
where  will  they  find  in  the  works  of  the 
greatest  writers,  opinions  of  an  opposite 
tendency  ? 

It  is  wise  to  educate  the  people;  the 
stream  that  is  gently  led,  irrigates  and 
fertilizes  the  country  around  ;  obstruct  it, 
or  attempt  to  dam  it  up,  and  it  becomes  a 
torrent  and  an  inundation,  and  calm  and 
sincere  men  ‘hold  their  breath’  with 
amazement  at  the  mighty  sweep  it  takes. 

It  is  wise,  too,  for  good  men  of  different 
opinions  to  have  some  neutral  ground  on 
which  they  can  meet  for  one  common  ob¬ 
ject.  What  ground  so  beautiful,  what 
object  so  benevolent,  as  to  join  in  wean¬ 
ing  the  poor  from  animal  to  intellectual 
gratification.” 

Connected  with  popular  education,  is 
another  subject,  on  which,  as  Mr.  North- 
house  observes,  it  is  to  be  hoped  that  there 
will  be  no  difference  of  opinion— the  estab¬ 
lishment  of  an  asylum  or  association, 
providing  a  benevolent  fund  for  decayed 
and  distressed  men  of  science.  The  facts 
adduced  by  Mr.  Northhouse,  plead  more 
eloquently  than  any  remarks  that  we  can 
offer ;  we,  therefore,  give  them  without 
comment  in  the  writer’s  own  words  : — 

“  Several  years  ago  I  was  requested  to 
draw  up  a  memorial  of  the  case  of  Henry 
Bell,  who  had  been  declared,  in  a  report 
of  a  Select  Committee  of  the  House  of 
Commons,  to  have  been  the  first  to  sue- 
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cetsfully  apply  steam  to  navigation  in  this 
kingdom.  He  had  conquered  vast  obsta¬ 
cles  by  great  perseverance.  The  Lords  of 
the  Admiralty,  when  he  commenced,  ridi¬ 
culed  the  notion  of  npplving  steam  power 
to  any  large  extent.  Nevertheless,  he 
went  on  upon  his  own  poor  resources. 
After  a  long  ordeal,  the  Comet  was  built, 
and  sailed  up  the  Caledonian  Canal,  to  the 
amazement  and  dismay  of  the  simple 
Highlanders.  Now  that  the  success  was 
certain,  companies  arose  and  built  better 
vessels  than  his,  having  more  capital,  and, 
as  he  had  taken  out  no  pntent  for  his  in¬ 
vention,  competed  with  him,  and,  not  hav¬ 
ing  to  go  through  the  same  ordeal,  de¬ 
feated  him  at  a  much  smaller  expenditure 
of  time  and  money.  In  the  meantime,  in 
hisardour  for  improvement,  a  boiler  burst, 
and  he  became  a  cripple  for  life.  Under 
these  circumstances,  at  sixtv-eight  years 
of  age,  involved  in  debt,  with  a  prison  in 
prospect,  this  conqueror  of  the  winds  and 
tides,  this  creator  of  the  wealth  of  mil¬ 
lions,  aged,  crippled,  and  destitute,  applied 
to  Government  for  relief,  and  his  memo¬ 
rial  was  signed  by  many  members  of  Par¬ 
liament,  Provosts,  and  chief  magistrates 
of  maritime  towns.  After  dancing  at- 
tendance  for  several  months,  he  was  then 
told  that  nothing  could  be  done  for  him; 
that  he  was  too  infirm  for  a  country  post- 
office,  and  that  he  could  not  he  placed  on 
the  Scotch  pension  list,  probably  because 
his  services  had  not  been  of  that  1  parlia¬ 
mentary  nature  which  were  generally  so 
rewarded.  Poor  old  man  ! — he  went  home 
and  died  of  a  broken  heart,  q 

Another  case  is  more  recent.  An  in¬ 
genious  man,  who  invented  a  printing- 
press  that  bears  his  name — discovered  a 
mode  of  curing  a  great  natural  defect,  and 
had  taken  out  a  patent  for  an  improve¬ 
ment  m  travelling  of  very  great  import¬ 
ance,  which  I  heard  admired  and  praised 
by  Lords  Iirougham  and  Lyndhurst,  with 
other  members  of  the  Privy  Council  — was 
unsuccessful  in  getting  capitalists  to  aid 
him  in  carrying  out  his  projects.  Rail¬ 
ways  had  superseded  high  roads,  and  those 
who  could  best  assist  in  adopting  his  im¬ 
provement,  were  interested  in  preventing 
it.  He  got  into  debt — was  cast  into  pri¬ 
son  ;  his  wife,  while  he  was  there,  died 
from  the  horrors  of  destitution  and  a 
broken  heart ;  his  child  died  from  the  ab¬ 
sence  of  maternal  care— he,  the  praised, 
the  admired  by  lords  and  by  judges,  was 
at  length  let  out  a  wifeless,  a  childless,  a 
homeless  man. 

Is  this  right?  Is  it  wise?  Is  it  just? 
If  England  Ik-,  as  the  late  Mr.  Rothschild 
described  her,  «  the  workshop  of  the 


world,’  is  it  right  that  the  unfortunate 
among  those  w  ho  have  raised  her  by  their 
science  to  riches  and  to  renown,  should  be 
thus  left  to  perish  ?  All  trades  have  be¬ 
nevolent  asylums,  why  should  not  science  ? 
The  mimes  of  the  drama  have  their 
*  Funds’  —  the  sons  of  Parnassus,  their 
‘  Literary  Association’ — the  very  cheese¬ 
mongers,  poulterers,  and  even  chimney¬ 
sweeps — why  should  not  the  unfortunate 
(for  there  are  unfortunate  as  well  as  for¬ 
tunate)  Arkwrights,  Peels,  Holtons,  Watts, 
and  the  creators  of  mighty  results,  have 
also  their  protecting  institution — their 
temple  at  once  of  science  and  benevolence! 
Well,  indeed,  inigLt  Moore  say — 

‘  In  the  land  of  the  north,  there  are  insects  that 
prey 

On  the  brain  of  the  elk  till  its  very  last  sigh; 

Oh,  Genius,  thy  patrons,  more  cruel  thun  they, 
FirstffVed  on  thy  brains  and  then  leave  thee 

To  die.’” 

ON  THE  REGULATION  OF  ACCU¬ 
MULATED  FORCE. 

To  the  Cditor  of  the  Penny  Mechanic  and 
Chemist. 

Km, —  It  is  often  indispensable,  and  al¬ 
ways  desirable,  that  the  operation  of  a 
machine  should  he  regular  and  uniform. 
Sudden  changes  in  its  velocity  are  often  in¬ 
jurious  or  destructive  to  the  apparatus  it¬ 
self,  and,  when  applied  to  manufactures, 
never  fail  to  produce  unevenness  in  the 
work.  To  invent  methods  for  insuring 
the  regular  motion  of  machinery,  and  of 
removing  those  causes  of  inequality,  has 
been  a  problem  to  which  much  attention 
and  ingenuity  have  been  directed. 

Irregularity  in  the  motion  of  machin¬ 
ery  may  proceed  from  one  or  more  of  the 
following  causes  : — 1.  Irregularity  in  the 
prime  mover;  2.  Occasional  variation  in 
the  amount  of  the  load  of  resistance;  and, 
3.  Recause,  in  the  various  positions  which 
the  parts  of  the  machine  assume  during  its 
motions,  the  power  may  not  he  transmit¬ 
ted  with  equal  effect  to  the  working  ]>oint. 

The  energy  of  the  prime  mover  is  sel¬ 
dom,  it  ever,  regular.*  In  many  instances, 
the  prime  mover  is  liable  to  regular  inter¬ 
mission,  and  is  actually  suspended  for  cer¬ 
tain  intervals  of  time  ;  this  is  the  case 


Except  when  it  is  derived  from  gravity,  as  in 
the  descent  of  the  weight  of  a  clock,  dee. 'which, 
in  a  given  latitude,  is  subject  to  no  other  varia¬ 
tion  in  its  action,  than  that  which  proceeds  from 
variations  in  the  density  of  the  air.  'This  effect 
is  so  small  as  to  be  practically  imperceptible. — 
E  n. ) 
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with  the  single-acting  steam-engine,  where 
the  pressure  of  the  steam  urges  the  de¬ 
scent  of  the  piston,  but  is  suspended  dur¬ 
ing  its  ascent.  Setting  aside  these  causes 
of  inequality,  and  considering  the  ma¬ 
chinery,  it  is  evident  that  every  contriv¬ 
ance,  having  for  its  object  to  render  the 
velocity  uniform,  can  only  accomplish  this 
by  causing  the  variation  of  the  power  and 
resistance  to  he  proportionate  to  each 
other.  The  contrivances  for  effecting  this 
are  called  regulators.  Most  regulators  act 
upon  that  part  of  the  machine  which  com¬ 
mands  the  supply  of  the  power  by  means 
of  levers,  or  some  other  mechanical  con¬ 
trivance,  so  as  to  check  the  quantity  of  the 
moving  principle  conveyed  to  the  machine 
when  the  velocity  has  a  tendency  to  in¬ 
crease  ;  and,  on  the  other  hand,  to  increase 
that  supply  upon  any  undue  abatement 


of  its  speed.  In  a  water-mill,  this  is  done 
by  acting  upon  the  shuttle  ;  in  a  wind¬ 
mill,  by  an  ad  justment  of  the  sail-cloth  ; 
and  in  a  steam-engine,  bv  opening  or  clos¬ 
ing  the  valve  by  which  the  cylinder  is 
supplied  with  steam. 

Of  all  the  contrivances  for  regulating 
machinerv,  that  which  is  best  known  and 
most  commonly  used,  is  the  governors. 
This  regulator  has,  of  late  years,  attract¬ 
ed  more  general  notice,  by  its  beautiful 
adaptation  in  the  steam-engine  of  Watt. 
It  consists  of  heavy  balls,  b  b,  attached  to 
the  extremities  of  rods,  b  f.  These  rods 
play  upon  a  joint  at  E,  passing  through  a 
mortice  in  the  vertical  stem,  D  d  ;  at  f, 
they  are  united  by  joints  to  the  short  rods, 
F  h,  which  are  again  connected  by  joints 
at  h,  to  a  ring  which  slides  upon  the  ver¬ 
tical  shaft,  D  D. 


From  this  description  it  will  be  appa¬ 
rent,  that  when  the  balls,  B,  are  drawn 
from  the  axis,  the  upper  arms,  e  f,  are 
caused  to  increase  their  divergence,  simi¬ 
lar  to  opening  scissors,  by  separating  the 
handles.  These  acting  upon  the  rings  by 
means  of  the  short  links,  f  h,  draw  it 
down  the  vertical  axis,  from  d  towards 
E.  A  contrary  effect  is  produced  when 
the  balls  are  closer  to  the  axis.  A  hori¬ 
zontal  wheel  is  attached  to  the  vertical 
axis,  d  d,  having  a  groove  to  receive  a 
strap*'  or  rope  on  its  rim.  This  endless 
Strap  passes  round  the  wheel  or  axis,  by 
which  motion  is  transmitted  to  the  ma¬ 
chine,  to  be  regulated  so  that  the  spindle 
or  shaft,  D  d',  will  always  revolve  with 
the  same  proportion  to  that  of  the  ma¬ 
chinery.  As  the  shaft,  d  d',  revolves,  the 
balls,  B,  are  carried  round  it  with  a  circu¬ 
lar  motion,  and,  consequently,  regain  a 
centrifugal  force,  which  causes  them  to 


recede  from  the  axle,  and,  therefore,  to 
depress  the  ring,  h.  On  the  edge  or  rim 
of  this  ring  is  formed  a  groove,  which  is 
embraced  by  the  prongs  of  a  fork,  I,  at 
the  extremities  of  one  arm  of  a  lever, 
whose  fulcrum  is  at  g.  The  extremities, 
K,  of  the  other  arm,  are  connected  with  a 
part  of  the  machine  which  supplies  the 
power.  In  the  present  instance,  we  shall 
suppose  it  a  steam  engine,  in  which  case 
the  rod,  ki,  communicates  with  a  flat  cir¬ 
cular  valve,  v,  placed  in  the  principal 
steam-pipe,  and  so  arranged  that,  when  k 
is  elevated  as  far  as,  by  the  divergence, 
the  balls,  b,  have  power  over  it,  the  pas¬ 
sage  of  the  pipe  will  be  closed  by  the  valve, 
v,  and  the  passage  of  steam  entirely  stop¬ 
ped  ;  and,  on  the  other  hand,  when  the 
balls  subside  to  their  lowest  position,  the 
valve  will  be  presented  with  its  edge  in 
the  direction  of  the  tube,  so  as  to  inter¬ 
cept  no  part  of  the  steam. 
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The  property  which  renders  this  Instru- 
ment  so  admirably  adapted  to  the  purpose 
to  which  it  is  applied  is,  that  when  the  di¬ 
vergence  of  the  balls  is  not  very  consider¬ 
able,  they  must  always  revolve  with  the 
same  velocity,  whether  they  move  at  a 
greater  or  leaser  distance  front  the  vertical 
axis.  If  any  circumstance  increases  the 
velocity,  the  balls  instantly  recede  from 
the  axis,  and,  closing  the  valve,  v,  check 
the  supply  of  steam,  and  thereby  diminish 
the  speed  of  the  motion,  and  restore  the 
machine  to  its  former  .ate.  If,  on  the 
contrary,  that  fixed  velocity  be  diminished, 
the  centrifugal  force  being  no  longer  suf¬ 
ficient  to  support  the  balls,  they  descend 
towards  the  axle,  open  the  valve,  v,  and, 
increasing  the  supply  of  steam,  restore 
the  proper  velocity  of  the  machine. 

G.  E.  Holt. 

Liverpool. 


HOOKS  ON  THE  ART  OF 
TURNING. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sib, — It  is  much  to  he  regretted  that  no 
good  practical  work  on  the  art  of  turning 
and  the  manufacture  of  lathes,  exists  in 
the  English  language.  A  vast  body  of 
information  on  these  subjects  is  scattered 
through  the  pages  of  foreign  and  domestic 
scientific  journals.  1  have  long  meditated 
such  a  work,  and,  with  a  view  of  obtain¬ 
ing  as  perfect  a  knowledge  as  possible  of 
what  exists  in  print,  I  subjoin  a  list  of 
such  hooks  as  1  have  been  able  to  disco¬ 
ver,  requesting  your  readers  to  supply  any 
deficiencies,  and,  more  especially,  to  point 
out  articles  on  improved  lathes  or  chucks, 
inserted  in  the  “  Transactions  of  the  So¬ 
ciety  of  Arts  and  Sciences,”  giving  a  note 
of  the  volume  and  page.  The  books  I 
have  met  with  are, 

1.  Manuel  du  Tourneur,  par  M.  Ber¬ 
geron.  Revue  et  Augmentee  par  M.  lia- 
melin.  1  vol.,  4to.,  avec  atlas.  Paris,  1816. 

2.  L’Art  du  Tourneur,  par  M.  Paulin 
Desprmeaux.  2  vol*.,  12mo.  Paris,  1 824.* 

.1.  Nouveau  Manuel  du  Tourneur,  au 
Trait<5  complet  et  simplify  de  cet  Art. 
Redigd  par  M.  Dessables.  Avec  planches. 
2nd  edition,  2  vols.  12mo.  Paris,  1837. 
Six  francs. 

This  is,  undoubtedly,  a  very  cheap  pub¬ 
lication,  and  by  far  the  best  treatise  that 
has  yet  appeared  — still  it  is  far  from  sa¬ 
tisfactory ;  in  many  respects  the  details 

•  rhese  are  both  expensive  works;  the  first 
rosts  sixty  francs,  and  the  second  twenty-four 
francs  in  Paris. 


are  me?»gre  and  insufficient,  especially  on 
oval  and  ornamental  turning,  boring  in 
the  lathe,  Ac.  ;  and  little  information  is 
afforded  relative  to  the  slide  and  parallel 
rest :  it  does  not  notice  the  eccentric 
chuck  of  .Mr.  Ibbetson,  nor  the  universal 
chuck,  invented  by  Maudslay.  A  conti¬ 
nuation  has  been  announced  to  this  ma¬ 
nual,  hut,  I  am  informed,  has  not  yet  been 
published,  hearing  the  title  -  “Supplement 
au  Manuel  du  Tourneur,  avec  une  atlas 
des  planches." 

In  English,  we  have  no  separate  work 
on  turning  as  an  art,  and  hut  one  on  a 
branch  of  that  art ;  I  allude  to  a  very 
pretty  hook  entitled,  “  Specimens  in  Ec¬ 
centric  Circular  Turning,  with  Practical 
Instructions  by  J.  Ibbetson.”  1  vol..  Ovo., 
plates,  21  s. 

In  “  The  Panorama  of  Science  and 
Art,’’  by  .1.  Smith,  2  vols.,  8vo  ,  is  a  very 
good  essay,  so  far  as  it  goes,  on  turning. 

And  in  “  The  Operative  Mechanic,” 
edited  by  J.  Nicholson,  Esq.,  Part  2,  is 
a  very  short  unsatisfactory  paper  on  the 
same  subject,  occupying  five  pages  of  let¬ 
ter-press. 

“  The  Engineers’  and  Mechanics’  En¬ 
cyclopaedia,”  by  Luke  Hebert,  Part  17, 
offers  a  rambling  desultory  notice  on 
turning. 

“  Partington’s  Cyclopoedia  ”  has  a  few 
lines  on  the  matter;  hut  neither  the  Pro¬ 
fessor,  nor  Messrs.  Nicholson  and  Ilebert, 
afford  an  intelligible  account  even  of  the 
slide  rest  $  I  mean  such  a  description  as 
would  serve  fora  model  to  work  from.  In 
these  three  last-mentioned  works  are  en¬ 
gravings,  distinguished  by  letters,  which 
have  no  corresponding  explanation  in  the 
text.  I  request  any  of  your  readers  to 
refer  to  “  Hebert’s  Encyclopaedia, ’’  vol.  2, 
pages  8  Hi  and  820,  and  to  tell  me,  if  they 
can,  the  modus  operandi  of  the  slide  rest 
there  pourtrayed  and  described.  Mr.  Ile¬ 
bert  informs  his  readers,  that  the  plate,  o, 
of  this  rest,  rises  and  fulls  by  means  of  a 
screw,  n,  and  he  discourses  very  learnedly 
of  certain  projections  acting  on  the  slits, 
h  h  ;  the  truth  is,  every  word  of  this  por¬ 
tion  of  Mr.  Hebert’s  article  is  garbled  and 
stolen  from  “  The  Operative  Mechanic," 
the  editor  of  which  copied  the  description 
from  a  Mr.  .1.  Farey,  whose  name  he 
quotes.  Mr.  Ilebert  used  the  scissors  and 
paste  with  a  vengeance,  and  a  pretty  /*•  cus 
pocus  he  has  made  of  the  matter. 

I  think,  sir,  I  have  made  out  a  case,  as 
the  lawyers  say,  showing  that  England, 
standing  at  the  head  of  the  arts  and 
sciences,  cannot  produce,  or  has  not  yet 
produced,  a  plain  practical  hook  on  au 
art  which  has  tended  more  than  any  other 
to  the  perfection  of  British  machinery. 
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1  am  informed,  that  some  useful  hints 
may  be  gathered  from  “  Martin’s  Circle 
if  the  Arts,”  and  “  Moxon's  Mechanical 
Exercises;”  these  are  books  to  which  I 
have  not  access,  but  shall  feel  obliged  to 
any  person  who  may  be  disposed  to  give 
me  the  titles  at  length,  when  and  where 
published,  &c. 

Thus,  sir,  from  what  I  have  advanced — 
and  I  feel  assured  any  competent  machin¬ 
ist,  after  perusing  the  works  l  have  quot¬ 
ed,  will  agree  with  me — it  is  evident,  a 
work  on  turning  and  the  construction  of 
lathes  is  much  wanted.  The  'e  Panorama 
of  Science  and  Art,”  which  contains 
sound  practical  instructions,  was  pub¬ 
lished  many  years  ago  ;  consequently,  vast 
improvements  and  modifications  have  taken 
place  in  the  intervening  period.  It  is, 
moreover,  a  reproach  to  the  spirit  and 
enterprise  of  British  talent,  that  such  a 
book  should  yet  be  a  desideratum.  France, 
although  she  imports  machinery  and 
lathes,  especially  from  England,  has  pro¬ 


duced  at  least  three  books  on  the  subject, 
besides  a  scientific  journal,  devoted  al¬ 
most  entirely  to  turning  and  '  its^aceesso- 
ries.  I  may  be  told,  perhaps,  that  the 
manufacture  of  lathes  is  a  business  of  it¬ 
self,  and  that  such  an  instrument  can  be 
purchased  cheaper  than  it  can  be  made  ; 
this  may  be  correct  as  regards  the  Metro¬ 
polis  and  large  manufacturing  towns,  but 
there  are  hundreds  of  small  places,  espe¬ 
cially  in  the  rural  districts,  where  a  ma¬ 
chinist  is  an  unknown  being  ;  besides,  I 
doubt  much  whether  a  clever  workman 
cannot  manufacture  much  cheaper  than 
he  can  purchase.  Many  important  disco¬ 
veries  and  mechanical  improvements  have 
been  checked,  possibly  lost,  for  want  of  a 
lathe,  which  1  should  wish  every  enter¬ 
prising  workman  in  the  British  empire  to 
possess. 

I  remain,  Sir, 

Your  obedient  servant, 

An  Amateur  Mechanic. 

Aberedwy,  South  Wales. 


LEWIS’S  WATER-RAM. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — The  following  is  an  improvement 
of  the  water-ram,  as  a  machine  for  raising 
water  above  its  level  : — a  is  a  cistern;  n  u 


is  a  pipe  communicating  with  the  air-ves¬ 
sel,  c,  on  top  of  which  is  a  valve,  D,  for 
preventing  the  water  returning  to  the  cis¬ 
tern  ;  e  is  a  pipe,  with  a  cock,  r,  at  the 
end,  which  opens  and  shuts  by  means  of 
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the  lever,  g  g  ;  it  is  a  cock  for  regulating 
the  water  into  the  box,  i  :  it  is  evident, 
when  the  box  descends,  it  opens  the  cork, 
r ;  by  the  action  of  the  syphon  inside  the 
box,  it  is  made  to  rise  again.  'I  he  ino* 
mentum  caused  by  the  shutting  of  the 
cock,  causes  the  water  to  return  up  the 
pipe,  E,  into  the  air-vessel,  and  there  meets 


with  resistance.  It  cannot  return  down 
the  pipe,  n  n,  because  of  the  valve,  i> ;  it, 
therefore,  must  proceed  up  through  the 
valve,  K,  and  up  the  pipe,  L,  to  any  re- 
•  quired  height,  and  so  on.  The  only  ob¬ 
jection  to  the  above  is  thejwastcuf  water. 

I  remain  yours,  Ac., 

I).  Lewis. 


ANSWER  TO  PHILO  LOG  US  RISCA,  No.  2. 


join  C  D ; 

Yards  Yards  Yards  Yanis  Yanis. 

Given  a  b  =  f»00,  a  a  —  140,  a  c—  105,  nb~  145,  and  d  b  —  109; 

Also  e  a  a  —  25°  v  e,  /_  m  a  c  =  22  N  e,  h  B  b  =  2CU  s  e, 

and  kb  d  =  20°  8  e  ; 

Put  a  n  .*  a,  Afl  =  i,flc  =  c,  b  b  —  d  and  b  d  =  e ;  also  cos.  /_  c  a  a  =/,  sine 
do  =  g,  cos.  m  a  c  =  A,  sine  d°  —  k,  cos.  /_  h  B  b  =  /,  sine  d°  =  p  and 

radius  =  r  ; 

/  .  bf  . 

Ar  radius  (r)  I  cos.  /.  e  a  a  (/)  I '  A  a  (A)  .  A  e  = 


As  radius  (r)  *  sine  du  (g)  a  a  (b)  1  a  e  or  f  n  s  =  *L!l  . 


As  radius  (r)  I  cos.  /_  m  a  c  ( h )  \  \  a  c  (c)  I  a  m  or  ef  =  C  ~  ; 


A?  radius  (r)  !  sine  d°  (k)  * ;  a  C  (c)  I  m  C  = - ; 

As  radius  (r)  !  cos.  /_  h  b  b  (/)  *  *  bn  (rf)  !  n  A  ; 

As  radius  (r)  I  sine  r/°  (iw)  b  4  (</)  ;  b  g  k  or  f  l  \ 

As  radius  (r)  !  cos.  /_  k  b  d  (n)  *  *  A  d  (e)  I  b  k  or  g  h  e~  ; 

As  radius  (r)  I  sine  d°  (p)  ’  *  b  r>  (e)  *.  k  i>  =  *ljP; 

r 

Then  ml=fl—fm=——bJL; 


A  nd  /  c  or  A-  n  =  m  c  —  ml  — 


c  k  dm 


— -  .*.  n  D  =  k  D  —  A-  n= 


c  y> _ c _ fe  ,  d  m  _  A 

r  r  r  r 

A  Iso  a  /  =  a  e  e  f  —  b~L  -|-  ; 


4-  11-111.  —  which  put  <7; 

r  r  r 


d  l  .  c  ti  .  .  ,  , 

- }- -  .  .  J  g  or  /  Ar.  or  C  n  =  a  « 

r  r 


And  i)j?  =  it  A  -f-  /7  A 
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(a  /  -|-  B  g)  —  a  —  C^JL-\-S-b  +  'LL  -f  which  put  =  s') 

\.  r  r  r  r  J 

Then  c  d  =  (c  rii  +  n  D2)  =  s2  +  y*,  which  put  =  t ; 


V  s 

And  as  c  d  (rf)  I  cn(s);;  radius  (r)  I  cos.  /_  d  c  n  — 


Whence  the  bearing  of  CD  may  be  found. 
Mr.  Slater’s  Academy,  Gl,  Union  Street,  Stonehouse. 


W.  Wellsford. 


LIST  OF  NEW  PATENTS. 


John  Barber,  of  Manchester,  engraver,  for 
certain  improvements  in  machinery,  for  the  pur¬ 
pose  of  tracing  or  etching  designs  or  patterns  on 
cylindrical  surfaces.  Scaled  January  19,  1841. 
(Six  months.) 

Frederick  Steiner,  of  Hyndburn  Cottage,  Lan¬ 
caster,  turkey-red  dyer,  for  improvements  in 
looms  for  weaving  and  cutting  asunder  double 
(piled)  cloths,  and  a  machine  for  winding  weft  to 
be  used  therein.  Communicated  by  a  foreigner 
residing  abroad.  Sealed  January  1*9,  1841.  (Six 
months.) 

John  Cox,  of  Georgie  Mills,  Edinburgh,  tan¬ 
ner,  for  improvements  in  apparatus  for  assisting 
or  enabling  persons  to  swim  or  float,  or  progress 
in  water.  Sealed  January  19,  1841.  (Six 
months.) 

Charles  Berwick  Curtis,  Esq.,  of  Acton,  for  a 
method  or  methods  to  be  used  on  railways,  for 
the  purpose  of  obviating  collisions  between  suc¬ 
cessive  trains.  Sealed  January  19,  1841.  (Six 
months.)  , 

Angier  March  Perkins,  of  Great  Coram  Street, 
engineer,  for  improvements  in  apparatus  for 
heating  by  the  circulation  of  hot  water,  and  for 
the  construction  of  pipes  and  tubes  for  such  other 
purposes.  Sealed  January  21,  1841.  (Six 

months.) 

John  Melville,  Esq.,  of  Upper  Harley  Street, 
for  improvements  in  propelling  vessels.  Sealed 
January  21,  1841.  (Six  months.) 

William  Hill  Darker,  senior,  and  William 
Hill  Darker,  junior,  both  of  Lambeth,  engineers, 
and  William  Wood,  of  Wilton,  carpet-manufac¬ 
turer,  for  certain  improvements  in  looms  for 
weaving.  Sealed  Jan.  21,  1841.  (Six  months.) 

John  Bradford  Furnival,  of  Street  Ashton, 
Wrar\vick,  farmer,  for  improvements  in  the  con¬ 
struction  and  application  of  air-vessels.  Sealed 
January  21,  1841.  (Six  months.) 

William  Cooper,  of  Layham,  Suffolk,  iron- 
founder,  for  an  improved  method  of  constructing 
thrashing-machines  and  other  agricultural  instru¬ 
ments.  Sealed  January  21, 1841.  (Two  months.) 

Isham  Baggs,  gentleman,  of  Cheltenham,  for 
improvements  in  printing.  Sealed  January  23, 
1841.  (Six  months.) 

Peter  Fairbairn,  of  Leeds,  engineer,  and  Wil¬ 
liam  Suthill,  of  the  town  of  Newcastle-upon-Tyne, 
flax-spinner,  for  certain  improvements  in  draw¬ 
ing  flax,  hemp,  wool,  silk,  and  other  fibrous  sub¬ 
stances.  Sealed  January  20,  1841 .  (Six  months.) 


Edward  Henshall,  of  Huddersfield,  carpet- 
manufacturer  and  merchant,  for  certain  improve¬ 
ments  in  making,  manufacturing,  or  producing 
carpets  or  hearth-rugs.  Sealed  January  26,  1841. 
(Four  months.) 

Nathaniel  Lloyd,  of  Manchester,  and  Henry 
Robotham,  of  the  same  place,  calico-printer,  for 
certain  improvements  in  thickening  and  prepar¬ 
ing  colours  for  printing  calicoes  and  other  sub¬ 
stances.  Sealed  January  26,  1841.  (Six  months.) 

Nathan  Waddington,  of  Hulme,  Lancaster, 
engineer,  for  certain  improvements  in  the  con¬ 
struction  of  steam-boilers,  and  furnaces  for  heat¬ 
ing  the  same.  Sealed  January  26,  1841,  (Six 
months.) 

Cornelius  Alfred  Jacquin,  of  Huggin  Lane, 
for  improvements  in  the  manufacture  of  covered 
buttons,  and  in  preparing  of  metal  surfaces  for 
such  manufacture  and  other  purposes.  Sealed 
January  26,  1841.  (Six  months.) 

John  Bradford  Furnival,  of  Street  Ashton, 
farmer,  for  improvements  in  evaporating  fluids 
applicable  to  the  manufacture  of  salt,  and  to  other- 
purposes  where  evaporation  of  fluids  is  required. 
Communicated  by  a  foreigner  residing  abroad. 
Sealed  January  26,  1841.  (Six  months.) 

Richard  Jenkyn,  of  Hoyle,  Cornwall,  machin¬ 
ist,  for  certain  improvements  in  valves  for  hy¬ 
draulic  machines.  Sealed  January  26,  1841. 
(Six  months.) 

William  Gall,  gentleman,  of  Beresford  Ter¬ 
race,  Walworth,  for  certain  improvements  in 
the  construction  of  locomotive  engines,  and  of 
the  carriages  used  on  railways,  applicable  in  part 
to  carriages  used  on  common  roads.  Communi¬ 
cated  by  a  foreigner  residing  abroad.  Sealed 
January  28,  1841.  (Six  months.) 

William  Currie  Harrison,  of  Newland  Street, 
Eaton  Square,  Pimlico,  engineer,  for  an  improved 
turning-table  for  railway  purposes.  Sealed  Ja¬ 
nuary  28,  1841.  (Six  months.) 

Joseph  Pryor,  of  Wrendron,  Cornwall,  builder, 
for  an  improved  thrashing. machine.  Sealed  Ja¬ 
nuary  28,  1841.  (Six  months.) 

Charles  Scahfhautl,  of  Swansea,  M.D.,  Ed¬ 
ward  Oliver  Manby,  of  Parliament  Street,  West¬ 
minster,  civil  engineer,  and  John  Manby,  of  the 
same  place,  civil  engineer,  for  improvements  in 
the  construction  of  puddling,  balling,  and  other 
sorts  of  reverberatory  furnaces,  for  the  purpose 
of  enabling  anthracite  stone  coal  or  culm,  to  be 
used  therein  as  fuel.  Sealed  January  30,  1841. 
(Six  months.) 
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James  Mac  Lcllan,  of  Glasgow ,  manufacturer, 
for  an  improved  combination  of  materials  for 
umbrella  and  parasol  dolti.  Sealed  January  30, 
1841.  (Six  months. I 

Ezra  Jenks  Coates,  of  Bread  Street,  Cheap- 
side,  merchant,  for  improvements  in  the  forging 
of  bolls,  spikes,  and  nails.  Communicated  by  « 
foreigner  redding  abroad.  Sealed  January  30, 
1841.  (Six  months.) 

Henry  Pape,  of  Great  Portland  Street,  piano¬ 
forte  manufacturer,  for  improvements  in  castors. 
Sealed  February  1,  1841.  (Six  months.) 

Charles  Hood,  of  Karl  Street,  Black  friars, 
iron -merchant,  for  improvements  in  giving  sig¬ 
nals.  Scaled  February  1,  1841.  (Six  months.) 

William  Wilkinson  Taylor,  gentleman,  of 
Burrow ticid  House,  Essex,  for  improvements  in 
hutfing  apparatus  for  railway  purposes.  Scaled 
Fcbiuary  1,  1841.  (Six  months.) 

Dominic  Frieh  Albert,  of  Cadishend,  Man¬ 
chester,  LL  !>.,  for  an  improved  or  new combina¬ 
tion  of  materials  and  processes  in  the  manufac¬ 
ture  of  fuoL  Sealed  Feb.  1, 1841.  (Six  months.) 

Francis  Sieddon,  jun.,  of  Preston,  machine- 
maker,  for  certain  improvements  in  machinery 
or  apparatus  for  roving,  slubbing,  and  spinning 
cotton  and  oilier  fibrous  substances.  Sealed  Fe¬ 
bruary  2,  1841.  (Six  months.) 

William  Ward  Andrews,  of  Wolverhampton, 
ironmonger,  for  certain  improved  methods  of 
raising  and  lowering  windows  and  wimlow- 
blinds,  ami  opening  and  shutting  doors,  which 
are  also  applicable  to  the  raising  and  lowering  of 
maps,  curtains,  and  other  articles.  Sealed  Fe¬ 
bruary  2,  1841.  (Six  months.) 

Thomas  Young,  of  Queen  Street,  London, 
merchant,  for  improvements  in  furnaces  or  fire¬ 
places  for  the  better  consuming  of  fuel.  Sealed 
February  3,  1811.  (Six  mouths.) 

William  Hancock,  jun.,  of  King  Square,  Mid¬ 
dlesex,  accountant,  for  an  improved  description 
of  fabric  suitable  for  making  friction  gloves, 
horse-brushes,  and  other  articles  requiring  rough 
surfaces.  Scaled  February  3,  1841.  (Six  months.) 

Joseph  Bunnell,  of  Deptford,  engineer,  for 
certain  improvements  in  locomotive  engines  and 
carriages.  Scaled  February  8,1841.  (Six  months.) 

John  Cartwright,  of  Loughborough,  manufac¬ 
turer  of  hosiery,  Henry  Warner,  of  the  same 
place,  manufacturer  of  hosiery,  and  Joseph  Hay¬ 
wood,  of  the  same  place,  frame-smith,  for  im¬ 
provements  upon  machinery  commonly  called 
storking  frames  or  frame-work  knitting  machin¬ 
ery.  Sealed  February  4,  1811.  (Six  months.) 

Thomas  Griffiths,  of  Birmingham,  tin-plate 
worker,  for  certain  improvements  in  such  dish 
rovers  as  arc  made  with  iron  covered  with  tin. 
Scaled  February  8,  1841.  (Six  months.) 

James  Thorbum,  of  Manehestei,  mechanist, 
for  certain  improvements  in  machinery  for  pro¬ 
ducing  knitted  fabrics.  Sealed  February  8,  1841. 
(Six  months.) 

William  Ryder,  of  Bolton,  I.nnra*tor,  roller 
and  »pin<lle  maker,  for  certain  improved  appara¬ 
tus  for  forging,  drawing,  moulding,  or  forming 


spindles,  rollers,  bolts,  and  various  oilier  like 
articles  in  metal.  Scaled  February  8,  1841. 
(Six  months.) 

Thomas  Fuller,  of  Salford,  machine-maker, 
for  certain  improvements  in  machinery  or  appa¬ 
ratus  for  combing  or  preparing  wool  or  other 
fibrous  substances.  Partly  communicated  by  a 
foreigner  residing  abroad.  Sealed  February  8, 
1811.  (Six  months.) 

Flisha  Oldham,  of  Crickladc,  Wilts,  railroad 
contractor,  for  certain  improvements  in  the  con¬ 
struction  of  turning  tables  to  be  used  on  rail¬ 
ways.  Sealed  February  8,  iKll.  (Six  mouths.) 

Charles  Green,  of  Birmingham,  gold  plater, 
for  improvements  in  the  manufacture  of  brass 
and  copper  tubes.  Sealed  February  8,  1811. 
(Six  months.) 

William  Wigston,  of  Salford,  engineer,  for  a 
new  apparatus  for  the  purpose  of  conveying  sig¬ 
nals  or  telegraphic  communications.  Sealed  Fe¬ 
bruary  8,  1841.  (Six  months.) 

Joseph  Scott,  of  Great  Bowden,  near  Market 
Harborough,  timber-merchant,  for  improvements 
in  constructing  railways,  and  in  propelling  car¬ 
riages  thereon,  which  improvements  are  applica¬ 
ble  to  raising  and  lowering  weights.  Sealed  Fe¬ 
bruary  8,  1841.  (Six  months.) 

James  Johnstone,  Esq.,  of  Willow  Park,  Gree¬ 
nock,  for  improvements  in  obtaining  motive  power. 
Sealed  February  8,  1841.  (Six  months.) 

William  Henry  Fox  Talbot,  Esq.,  of  Locock 
Abbey,  Wilts,  for  improvements  in  obtaining 
pictures  or  representations  of  objects.  Sealed 
February  8,  1841.  (Six  months.) 

William  Edward  Newton,  of  Chancery  Lane, 
mechanical  draftsman,  for  improvements  in  ob¬ 
taining  a  concentrated  extrnetof  hops,  which  the 
iuventcr  denominates  “  hunmline."  Communi¬ 
cated  by  a  foreigner  residing  abroad.  Sealed 
February  15,  1841.  (Six  months.) 

Theophilus  Smith,  of  Attleborough,  fanner,  for 
certain  improvements  in  ploughs.  Sealed  F'c- 
bruary  15,  1841.  (Six  mouths.) 

James  Whitclaw  and  George  Whitclaw,  en¬ 
gineers,  of  Glasgow,  for  a  new  mode  of  propel¬ 
ling  vessels  through  the  water,  with  certain  im¬ 
provements  on  the  steam-engine  when  used  in 
connexion  therewith,  part  of  which  improve¬ 
ments  arc  applicable  to  other  purposes.  Scaled 
February  16,  1841.  (Six  months.) 

Philip  William  Phillips,  gentleman,  of  Cla¬ 
rence  Place,  Bristol,  and  William  Bishop  Peck, 
of  Broad  Street,  Bristol,  wine-merchant,  for  im¬ 
provements  in  four-wheeled  carriages.  Sealed 
February  15,  1841.  (Six  months.) 

James  Knnsome  and  Charles  May,  of  Ipswich, 
machine-makers,  for  improvements  in  the  manu¬ 
facture  of  railway  chairs,  railway  or  other  pins 
or  l»olts,  ami  in  wood  fastenings  and  trenails. 
Scaled  February  15,  1841.  (Six  months.) 

William  Scamp,  of  Charlton  Terrace,  Wool¬ 
wich,  surveyor,  for  an  application  of  machinery 
to  steam- vessels  for  the  removal  of  sand,  mud, 
soil,  and  other  matters  from  the  sea,  rivers,  docks, 
harlniurs,  and  other  bodies  of  water.  Sealed  Fe¬ 
bruary  16,  1 84 1  (Six  months.) 
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William  Samuel  Henson,  of  Allen  Street,  Lam¬ 
beth,  engineer,  for  certain  improvements  in  steam- 
engines.  Sealed  February  16,  1841.  (Six  months.) 

George  Edward  Noone,  of  Hampstead,  civil 
engineer,  for  improvements  in  dry  gas-meters. 
Sealed  February  18,  1841.  (Six  months.) 

William  Orme,  of  Stourbridge,  ironmaster, 
for  improvements  in  the  manufacture  of  cofered 
spades,  and  other  cofered  tools.  Sealed  Febru¬ 
ary  18,  1841.  (Six  months.) 

John  Collard  Drake,  of  Elmtree  Road,  St. 
John's  Wood,  land  surveyor,  for  improvements 
in  scales  used  in  draining  and  laying  down 
plans.  Sealed  February  18,  1841.  (Six  months.) 


Anthony  Bernhard  Von  Ilathen,  of  Kingston- 
upon-Hull,  engineer,  for  certain  improvements  in 
fire-grates,  and  in  parts  connected  therewith,  for 
furnaces  for  heating  fluids.  Sealed  February 
22,  1841.  (Four  months.) 

William  Newton,  of  Chancery  Lane,  Middle¬ 
sex,  civil  engineer,  for  improvements  in  the  pro¬ 
cess  of,  and  apparatus  for,  purifying  and  disin¬ 
fecting  greasy  and  oily  substances,  or  matters 
both  animal  and  vegetable.  Communicated  by 
a  foreigner  residing  abroad.  Sealed  February 
22,  1841.  (Six  months.) 


MISCELLANEA. 


STATISTICS  OF  THE  PLANETS. 


N  ames. 

1  ’ . 

Diameter 
in  Miles. 

,  Distance 
from  Sun  in 
Miles. 

Period  of 
Revolution 
round  Axis. 

Period  of 
Revolution 
round  Sun. 

N  umbers 
of 

Satellites. 

1 

Mercury . 

3,200 

37,000,000 

24  h.  5.  m. 

0 

88  davs 

None. 

'  2 

Venus  . 

8,648 

68  000,000 

23  h.  20  m 

o 

224 

3 

E  arth  . 

7,912 

95,000,000 

24  h. 

0 

365 

One 

4 

Mars  . 

4,200 

144,000,000 

24  h.  40  m. 

1 

yr.  10 

None 

5 

Geres  . 

1  624 

260  000  000 

4 

7 

6 

Pa  lias . 

2  000 

266  000  000 

4 

7 

7 

Juno  . 

1,425 

253000000 

4 

4 

8 

225  000  000 

3 

8 

9 

.1  upiter  . 

89,000 

490,000,000 

9  h.  56  m. 

12 

0 

Four 

10 

Saturn . 

79,000 

900,000,000 

10  h.  16  m. 

29 

6 

Seven 

11 

Herschell ...... 

35,000 

1,800,000,000 

' 

83 

5 

Six 

Effect  of  Coloured  Light  on  Plants. — I  plant¬ 
ed  in  a  box  some  curled  cress-seed,  and  so  ar¬ 
ranged  bottles  of  carmine  fluid,  chromate  of  pot- 
assa,  acetate  of  copper,  and  the  ammonia  of  sul¬ 
phate,  that  all  but  a  small  space  of  the  earth  was 
exposed  to  light  which  had  permeated  three-fourths 
of  an  inch  of  these  media.  For  some  days  the 
only  apparent  difference  was,  that  the  earth  con¬ 
tinued  damp  under  the  green  and  blue  fluids, 
whereas  it  rapidly  dried  under  the  red  and  yel¬ 
low.  The  plumula  burst  the  cuticle  in  the  blue 
and  green  lights,  before  any  change  was  evident 
in  the  other  parts.  After  ten  days,  under  the 
blue  fluid,  there  was  a  crop  of  cress,  of  as  bright 
a  green  as  any  which  grew  in  full  light,  and  far 
more  abundant.  The  crop  was  scanty  under  the 
green  fluid,  and  of  a  pale  unhealthy  colour.  Un¬ 
der  the  yellow  solution  but  two  or  three  plants  ap¬ 
peared,  yet  they  were  less  pale  than  those  which 
had  grown  in  green  light.  Beneath  the  red  bot¬ 
tle,  the  number  of  plants  which  grew  wras  also 
small,  although  rather  more  than  in  the  spot  the 
yellow  covered.  They,  too,  were  of  an  unhealthy 
colour.  I  now  reversed  the  order  of  the  bottles, 
fixing  the  red  in  the  place  of  the  blue,  and  the 
yellow  in  that  of  the  green.  After  a  few  days’ 
exposure,  the  healthy  cress  appeared  blighted, 
while  a  few  more  unhealthy  plants  began  to 
show  themselves  from  the  influence  rtf  the  blue 


rays  in  the  spot  originally  subjected  to  the  red. 
It  is  evident  from  this,  that  the  red  and  yellow 
rays  not  merely  retard  germination,  but  positively 
destroy  the  vital  principle  in  the  seed.  Pro¬ 
longed  exposure  uncovered,  with  genial  warmth, 
free  air,  and,  indeed,  all  that  can  induce  growth, 
fail  to  revive  the  blighted  vegetation.  I  have 
repeated  the  experiments  many  times,  varying 
the  fluids,  but  the  results  have  been  the  same. 
At  this  time  I  have  the  above  facts  strikingly  ex¬ 
emplified,  where  the  space  covered  by  the  bichro¬ 
mate  of  potassa  is  without  a  plant.  These  results 
merit  the  attention  of  those  who  are  engaged  in 
the  study  of  vegetable  economy. — Journal  of  the 
Franklin  Institute. 

Excursion  Carriage  for  the  Leeds  Railway 
Company. — A  carriage  for  the  Leeds  Railway 
has  just  been  completed,  from  designs  by  the 
chief  superintendent,  Captain  Laws,  R.N.,  and 
built  by  Messrs.  Melling  and  Son,  coach-buikl- 
ers,  Greenheys;  which,  for  beauty  and  work¬ 
manship,  together  with  utility  and  convenience, 
may  be  considered  almost  unequalled.  The  body 
is  eighteen  feet  long  by  seven  feet  wide,  and 
built  after  the  Italian  gondolas,  with  a  centre 
compartment,  eight  feet  long  by  seven  feet  wide, 
and  six  feet  six  inches  high  ;  allowing  parties  to 
promenade  with  the  head  covered.  The  interior 
of  this  compartment  is  fitted  up  to  give  the  ap- 
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praroncc  of  a  splendid  saloon,  with  rich  carved 
mahogany  sofa*,  lined  w  ith  crimson  plush  and 
trimmed  with  silk  gymp,  and  at  each  corner  is  a 
mirror  of  large  dimensions.  The  painting  is  of 
a  very  superior  character,  the  body  being  of  a 
handsome  lemon  colour ;  and  u|>on  the  panels 
arc  emblazoned  the  arms  of  Manchester,  Leeds, 
London,  York,  Hull,  Birmingham.  and  Derby, 
painted  in  most  lveautiful  relief  to  the  rich  and 
delicate  body-colour.  The  lightness  of  the  under 
carriage  is  equally  characteristic  with  the  supe¬ 
rior  accommodation  of  the  interior.  1  he  hulling 
apparatus  consists  of  a  box  of  small  elliptic 
springs,  with  single  plates,  each  comer  being 
free  from  those  large  and  heavy  buffer  springs 
hitherto  used. — Manchester  Courier. 

I^ndon  and  Hrighton  Railway. — The  works 
on  tins  great  undertaking  arc  approaching  com¬ 
pletion  at  even  a  more  rapid  pace  than  the  last 
report  of  the  directors  gave  us  reason  to  expect, 
lloth  the  Merstham  and  Baleombc  tunnels  are 
finished;  and  a  small  portion  only  of  cutting 
remains  to  l>o  excavated  at  the  approaches.  Mr. 
Rastrick,  the  engineer,  has  engaged  to  convey  a 
party  of  the  directors  on  the  line  from  London 
Bridge  to  Hayward's  Heath,  in  the  course  of  a 
month.  At  Clayton,  the  tunnel  is  nearly  finish- 
cd  ;  and  the  line  will  be  completed  from  Brigh¬ 
ton  to  the  Hassocks  station  in  June,  leaving  only 
the  small  portion  of  the  line  which  extends  from 
the  Hassocks  to  Hayward's  Heath  unfinished. 
We  are  assured,  that  the  opening  of  the  line 
throughout  the  entire  distance,  will  take  place  by 
August  next — Brighton  Gazette. 


INSTITUTIONS, 


LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings, Chancery  Lane.  Wednesday,  March 
31,  J.  S.  Buckingham,  Esq.,  on  Egypt,  as  it 
is  under  Mehemet  Ali.  Friday,*  April  2, 
C.  IL  Smith,  Esq.,  on  The  Nature  and  Pro¬ 
perties  of  Stones  for  Buildings.  At  half-past 
eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street — Thursday, 
April  1,  K.  Addoms,  Esq.,  on  Acoustics.  At 
half-past  eight 

Bermondsey  and  Rothcrhithe  Literary  and  Scien¬ 
tific  Institution,  4J,  Church  Street,  Rother- 
hithe. — Monday,  March  29,  General  Quar¬ 
terly  Meeting.  At  half-past  eight  precisely. 

A/r.  trilby's  Ibstalozzian  Academy,  Worship 
Square. — Tuesday,  March  30,  Mr.  H.  G. 
^  right  on  the  Life  of  Pestalozzi.  At  a  quar¬ 
ter  past  seven. 

Mental-Improvement  Society,  35,  Drury  Lane _ 

Tuesday ,  March  30,  Mr.  RoWrts,  on  Organ 
Building. 


QUERIES. 

On  reading  your  publication  of  the  20lh  ulL,  I 
find  a  description  “  Barker's  Water-mill,"  as 


improved  by  Do  la  Com ;  I  shall  feel  much 
obliged  if,  through  the  same  medium,  your  corre- 
spondent  would  give  rue  the  relative  proportions 
of  the  different  parts  of  the  machine,  and  say  if  <■ 
there  is  one  at  present  in  use,  and  what  was  the 
extent  of  power  of  the  largest  made  ?  S.  A. 

There  is  a  method  of  varnishing  metallic  an1* 
other  substances  by  means  of  a  rhamber  wher° 
the  air  is  excluded.  1  am  in  the  habit  of  var¬ 
nishing  metallic  articles,  in  size  from  six  to  eight 
inches  in  length,  and  three  to  four  inches  wide, 
and  an  inch  thick ;  and,  finding  them  change 
their  colour  in  varnishing,  from  the  original  co¬ 
lour  they  were  before  they  were  varnished  (I  sup¬ 
pose  from  being  exposed  to  the  air),  I  should  be 
much  obliged  to  any  of  your  kind  correspondents 
if  they  can  inform  me  what  sort  of  chamber  to 
get,  and  how  to  use  it.  W.  H. 

TO  CORRESPONDENTS. 

J.  W. — The  London  and  Birmingham  Railway 
has  required  a  greater  expenditure  of  capital 
than  any  other  in  the  kingdom.  The  total 
amount  authorized  to  be  raised,  is  5,750,000/.. 
and  nearly,  if  not  quite,  the  whole  of  that  sum 
is  actually  expended.  The  Eastern  Counties 
Railway,  as  originally  projected,  would  hat'e 
been  the  longest  in  the  kingdom,  being  120 
miles;  the  (treat  Western  is  118,  the  Grand 
Junction  114,  and  the  fjondon  and  Birming¬ 
ham,  112$.  These  are  the  four  greatest  rail¬ 
ways  now  in  operation  or  in  j>r ogress. 

A  Subscriber. — Many  of  our  correspondents  hat'e 
adopted  this  signature,  and ,  we  are  happy  to 
say,  a  t'ery  great  number  are  entitled  to  do  so  ; 
but  tee  beg  Lave  to  suggest  that  it  would  be 
much  more  convenient  to  choose  some  distin¬ 
guishing  name  or  letter,  which  would  prevent 
mistakes.  Our  correspondent  asks  the  follow¬ 
ing  question  : — “  Being  desirous  to  learn  the  or¬ 
gan,  and  not  having  it  in  my  power  to  purchase 
so  expensive  an  instrument ,  is  it  possible  to  do 
so  by  practising  upon  the  piano,  and  occasion¬ 
ally  touching  upon  the  former ;  and  what  is 

the  time  required  at - hours  per  day  1" 

He  may  study  with  great  advantage  on  the 
piano-forte ,  and  when  he  has  acquired  a  faci¬ 
lity  of  execution  on  that  instrument,  he  will 
Jind  little  difficulty,  and  much  pleasure,  in 
adapting  his  touch  to  the  peculiar  nature  of 
the  king  cf  instruments  but  something  more 

than  sharp  eyes  and  nimble  fingers  is  required, 
even  when  they  arc  assisted  by  good  taste.  U'ho- 
cirr  wishes  to  excel  as  an  organist,  must  make 
himself  thoroughly  acquainted  with  the  science 
of  music.  The  motto  to  I>r.  Calico! is  “  Musi¬ 
cal  Grammar"  is,  “  The  better  music  is  known 
and  understood,  the  more  it  trill  be  valued  and 
esteemed.  Jl  e  would  recommend  our  corre- 
spondent  to  study  that  brief,  but  t'ery  excellent 
work. 
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STARKEY’S  CHEMICAL  WATER 
BATH  AND  DIGESTER. 

'S  ■<?  Engraving,  front  page.) 

To  the  E  li  or  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Trusting  that  it  may  be  useful  to 
some  of  your  readers,  I  here  send  you  a 
description  of  an  apparatus  which  em¬ 
braces  several  improvements  over  the  one 
now  in  general  use;  I  allude  to  the  hot- 
water  bath  for  drying  chemical  precipi¬ 
tates  and  evaporating  solutions  for  crystal¬ 
lization  and  other  purposes  ;  first,  a  de¬ 
gree  of  heat  can  be  kept  up  in  this  appara¬ 
tus,  which  cannot  be  attained  in  the  wa¬ 
ter  hath.  Some  idea  of  the  heat  which 
this  apparatus  is  capable  of  yielding,  will 
be  at  once  seen,  when  I  state,  that  the 
heat  can  be  carried  so  far  as  to  bring  the 
apparatus  to  a  state  of  incandescence ; 
secondly,  it  can  he  used  as  a  digester  to 
soften  the  hardest  bodies,  while  the  same 
effect  could  not  be  procured  by  ebullition 
continued  for  several  weeks.  Horn,  bone, 
ivory,  and  tortoise-shell,  can  be  reduced  to 
a  sort  of  jelly,  when  the  heat  is  only  car¬ 
ried  to  three,  four,  or  five  times  that  of 
boiling  water.  The  utility  of  this  appa¬ 
ratus  over  the  sand  or  water  bath  is  ob¬ 
vious  ;  the  apparatus  is  heated  by  hot-iron 
heaters,  which  can  be  replaced  by  others 
as  soon  as  they  get  cooled.  Should  you 
think  it  worth  inserting  in  your  valuable 
work,  it  is  at  your  service. 

Your  obedient  servant, 

G.  Starkey, 
Miueralogical  Chemist 
Church  Street,  Shoreditch. 

Description  of  Engravings. 

B  B,  a  cylinder  of  stout  copper;  e  E  is 
the  cover  which  screws  on  air-tight.  In 
the  coyer  are  seven  copper  tubes,  with 
water-tight  bottoms  made  of  different 
sizes,  into  which  glass  or  earthenware 
test-tubes  are  inserted  when  in  use,  shown 
at  ccc;  the  cover  is  likewise  provided 
with  places  for  evaporating  dishes,  shown 
at  D  i)  d.  Two  gauge -pipes,  furnished 
with  stop-cocks,  g  o,  for  ascertaining  the 
quantity  of  water  in  the  cylinder  ;  one  of 
them  is  longer  than  the  other— the  long 
one  reaching  nearly  to  the  bottom  of  the 
cylinder,  the  other  half  wav.  it  is  a  steel¬ 
yard  safety-valve;  the  object  of  this  valve 
>s  to  permit  the  escape  of  steam,  should  it 
accidentally  become  stronger  than  the  cy¬ 
linder  is  intended  to  bear  ;  j  j  j  are  the 
places  for  the  hot-iron  heaters  ;  m  m  m 
the  sliding  doors. 


M  ECH  A  NI<  A  L  CO  NT  R 1 V  A  \  C  E  F<  >  11 
MODIFYING  MOTION. 

No.  II. 

The  classes  of  simple  machines  called  me¬ 
chanical  powers,  have  relation  to  the  pe¬ 
culiar  principle  which  determines  the  ac¬ 
tion  of  the  power  on  the  weight  or  resist¬ 
ance.  By  a  pow’er  of  a  given  energy  to 
oppose  a  resistance  of  a  different  energy, 
is  only  one  of  the  many  objects  to  be  af¬ 
fected  by  a  machine. 

In  the  practical  application  of  machines, 
the  object  to  he  attained  is  generally  to 
communicate  to  the  working  point  some 
peculiar  sort  of  motion,  suitable  to  the  use 
for  which  the  machine  is  intended.  To 
give  a  perfect  solution  to  this  problem,  it 
will  he  necessary  to  explain,  first,  all  the 
varieties  of  moving  powers;  secondly,  all 
the  varieties  of  motion  w’hich  it  may  he 
necessary  to  produce;  and,  thirdly,  to 
show'  how  the  prime  mover  may  be  made 
to  produce  the  several  species  of  motion  in 
the  working  point.  There  are  four  prin¬ 
cipal  species  of  motion  w'hich,  more  fre¬ 
quently  than  others,  act  upon,  or  are  re¬ 
quired  to  he  transmitted  by,  machines. 

J.  Continued  rectilinear  motion. 

2  Reciprocating  rectilinear  motion. 

IT  Continued  circular  motion. 

4.  Reciprocating  circular  motion. 

'Ihesewill  be  better  understood  by  ex¬ 
am  pies  of  each  kind  :  — 

Continued  rectilinear  motion  is  observed 
in  the  flowing  of  a  river,  in  a  fall  of  water, 
in  the  blowing  of  the  wind,  in  the  motion 
of  an  animal  upon  a  straight  road,  in  the 
perpendicular  fall  of  a  heavy  body. 

Reciprocating  rectilinear  motion  is  seen 
in  the  piston  of  a  common  syringe,  in  the 
rod  of  a  common  pump,  in  the  hammer  of 
a  pavier,  the  piston  of  a  steam-engine. 

Continued  circular  motion  is  exhibited 
in  all  kinds  of  wheel  work,  and  is  so  com¬ 
mon,  that  it  is  needless  to  enumerate  them. 

Reciprocating  circular  motion  is  seen  in 
the  pendulum  of  a  clock,  and  in  the  ba¬ 
lance-wheel  of  a  watch. 

By  the  wheel  and  axle,  any  one  conti¬ 
nued  rectilinear  motion  may  be  made  to 
produce  another  in  any  other  direction, 
and  with  any  other  velocity.  The  pro¬ 
portion  of  the  velocity  of  the  power  to  that 
of  the  weight,  is  as  the  diameter  of  the 
wheel  to  the  diameter  of  the  axle. 
By  the  wheel  and  axle,  a  continued 
rectilinear  motion  may  be  made  to  pro¬ 
duce^  a  continued  rotary  motion,  or  vice 
versa.  If  the  power  be  applied  by  a  rope 
coiled  round  the  wheel,  the  continued  mo¬ 
tion  of  the  power  in  a  straight  line  will 
cause  the  machine  to  have  a  rotary  mo- 
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tion.  Again,  if  a  weight  l»e  applied  by  a 
rope  coiled  upon  the  axle,  a  power  having 
a  rotary  motion  applied  to  the  wheel,  will 
cause  a  continued  ascent  of  the  weight  in 
a  straight  line.  Continued  rectilinear  and 
rotary  motion  may  be  made  to  produce 
each  other,  by  causing  a  toothed  wheel  to 
work  in  a  straight  bar,  called  a  rack,  car¬ 
rying  teeth  upon  its  edge.  A  continued 
rectilinear  motion  is  produced  by  a  conti¬ 
nued  circular  motion,  in  the  case  of  a 
screw.  The  lever  which  turns  the  screw 
has  a  continued  circular  motion*  while  the 
screw  itself  advances  with  a  continued  rec¬ 
tilinear  motion.  Cranes  for  raising  and 
lowering  heavy  weights,  convert  a  circu¬ 
lar  motion  of  the  power  into  a  continued 
rectilinear  motion  of  the  weight. 

Reciprocating  rectilinear  motion  is  used 
when  heavy  stampers  are  to  be  raised  to  a 
certain  height,  and  allowed  to  fall  on  some 
object  beneath  them  ;  this  may  be  accom¬ 
plished  by  a  wheel  bearing  on  its  edge 
curved  teeth,  called  wipers.  The  stamper 
is  furnished  with  a  projecting  arm  or  peg, 
beneath  which,  the  wipers  are  successfully 
brought  by  the  revolution  of  the  wheel. 
As  the  wheel  revolves,  the  wipers  raise 
the  stamper  until  the  extremity  of  the 
projecting  arm  of  the  stamper  is  passed, 
when  the  stamper  immediately  falls  by  its 
own  weight ;  it  is  then  taken  up  by  the 
next  wiper,  and  so  the  process  is  continued. 
A  similar  effect  is  produced  if  the  wheel 
be  partially  furnished  with  teeth,  and  the 
stamper  carry  a  rack  in  which  these  teeth 
work.  Such  an  apparatus  is  represented 
by  the  following  design  : — 

For  continued  circular  mo¬ 
tion,  we  have  numerous  ex¬ 
amples  furnished  by  wheel 
work,  producing  continued 
circular  motion  round  one 
another.  If  the  axle  be  in 
parallel  directions  and  not  so 
distant,  rotation  may  be  pro¬ 
duced  on  each  by  spur- 
wheels.  In  the  practical  ap¬ 
plication  of  machinery,  it  is 
often  necessary  to  connect  a 
part  having  a  continued  cir¬ 
cular  motion  with  another, 
which  has  a  reciprocating  or 
alternate  motion,  so  that  either  may  move 
.he  other.  There  are  many  contrivances 
by  which  this  may  be  effected.  A  beam 
vibrating  on  an  axis,  and  driven  by  the 
piston  of  a  steam-engine,  may  communi¬ 
cate  rotary  motion  to  an  axis  by  a  con¬ 
nector  and  a  crank.  In  like  manner  the 
treddle  of  a  lathe  furnishes  an  obvious  ex¬ 
ample  of  a  vibrating  circular  motion,  pro¬ 
ducing  a  continued  circular  one.  The 


i  treddle  acts  upon  the  crank,  which  gives 
motion  to  the  principal  wheel,  similar  to 
the  working-beam  and  crank  of  the  steam- 
engine. 

The  most  ingenious  and  elegant  solu¬ 
tion — the  problem  “  to  communicate  an 
alternate  circular  motion,  by  means  of  an 
alternate  motion  in  a  straight  line,”  is  a 
method  contrived  by  Watt  for  connecting 
the  motion  of  the  piston  with  that  of  the 
beam,  which  is  usually  called  the  ‘‘paral¬ 
lel  motion.” 

G.  E.  Holt. 

Liverpool. 

MINERALOGY. 

No.  II. 

TUNGSTF.N. 

This  metal,  which  is  never  found  but  in 
combination,  is  by  no  means  common. 
The  substance  known  to  mineralogists 
under  the  name  of  tungsten,  was,  after 
some  time,  discovered  to  consist  of  lime, 
combined  with  a  peculiar  acid  or  metallic 
oxide.  This  ore  is  now  called  tungstate 
of  lime,  and  is  exceedingly  scarce;  it  is 
found  in  Sweden  and  Germany,  both  in 
masses  and  crystalline,  of  a  yellowish- 
white  or  grey  colour ;  it  is  shining,  of  a 
lamellated  texture,  and  semi-transparent. 
The  same  metallic  acid  is  of  a  reddish- 
brown  colour;  united  to  iron  and  man¬ 
ganese,  it  then  forms  the  ore  called  wal- 
fran.  This  ore  is  found  in  Cornwall, 
Germany,  France,  and  Spain  ;  it  is  brittle 
and  very  heavy,  often  interspersed  with 
quarts.  These  two  substances  are,  there¬ 
fore,  ores  of  the  same  metal.  Tungsten  is 
almost  as  infusib!e  as  platinum  ;  it  com¬ 
bines  with  most  of  the  metals,  gold  and 
platinum  excepted.  It  is  not  attacked  by 
the  sulphuric,  nitric,  or  muriatic  acids  ; 
nitro-muriatic  acid  acts  upon  it  very 
slightly  :  it  colours  the  vitritied  earths  of 
a  blue  and  brown  colour.  It  is  at  present 
but  very  little  used,  but  promises  real 
utility,  on  account  of  its  colouring  pro¬ 
perty  as  a  basis  for  pigment ;  since  tbe 
compounds  it  forms  with  vegetable  colour¬ 
ing  matters  afford  colours  so  permanent, 
as  not  to  be  acted  on  by  chlorine,  the  great 
enemy  of  vegetable  colours.  It  may  be 
detected  from  the  oxide  of  uranium  in  the 
following  manner  : — Place  a  small  portion 
of  tungstate  of  lime  in  a  test-tube  with 
nitro-muriatic  acid;  let  it  remain  till 
everything  soluble  is  taken  up  ;  the  tung¬ 
sten  will  thus  be  converted  into  a  yellow 
oxide,  which,  on  the  addition  of  liquid 
ammonia,  will  become  white,  ammonia 
having  no  influence  on  uranium  ;  it  does 
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not  melt  before  the  blowpipe,  but  it  be¬ 
comes  black  when  urged  1* y  the  interior 
flame  of  a  candle  ;  with  glacial  acid  of 
phosphorus,  it  produces  a  transparent  blue 
glass.  I  shall  not  dwell  any  farther  on 
tungsten,  but  will  proceed  to  the  third 
metal  of  the  first  class. 

MOLYBDENA. 

Molvbdena  exists,  mineralized  by  sul¬ 
phur,  in  the  ore  called  sulphuret  of  molyb¬ 
dena.  This  ore,  which  is  likewise  scarce, 
is  so  similar  in  several  of  its  properties  to 
plumbago,  that  they  were  long  considered 
as  varieties  of  the  same  substance.  It  is 
of  a  light  lead-grey  colour  ;  its  surface  is 
smooth,  and  feels  unctuous ;  it  soils  the 
fingers,  and  marks  paper  of  a  blue-black 
colour:  it  may  be  cut  by  a  knife.  It  is 
met  with  in  Spain,  Saxony,  Siberia,  and 
Iceland.  The  native  sulphuret  is  the  only 
ore  at  present  known  which  contains  this 
inetal.  It  forms  with  sulphur  an  artificial 
sulphuret  of  molybdena,  analogous  to  its 
ore.  It  is  oxidable  by  boiling  sulphuric, 
and  acidifiable  by  the  nitric  acids.  Paper 
dipped  in  this  acid  becomes  of  a  blue  co¬ 
lour  in  the  sun.  Ores  of  molybdena  may 
be  analysed  in  the  following  manner: — 
One  part  of  the  ore  is  to  be  reduced  to 
powder,  and  put  into  a  retort  containing 
three  parts  of  nitric  acid  ;  adapt  a  receiver 


and  distil  till  no  more  drops  fall  from  the 
neck  of  the  retort.  This  powder,  after 
being  washed  in  distilled  water,  is  molyb- 
dic  acid.  To  obtain  this  in  the  metallic 
state,  is  a  task  of  the  utmost  difficulty; 
the  method  in  general  is  this: — Molybdic 
acid  is  to  be  formed  into  a  paste  with  olive 
oil  dried  at  the  fire,  and  then  exposed  to  a 
violent  heat  in  a  crucible  lined  with  char¬ 
coal ;  by  this  means  the  oxide  becomes 
decomposed  ;  a  black  agglutinated  sub¬ 
stance  is  obtained,  very  brittle,  and  of  a 
metallic  brilliancy :  this  is  the  metal  called 
molybdena. 

O.  Starkey, 

Chemist,  «kc. 

Church  Street,  Shoreditch. 


SCIENCE  WITHOUT  MYSTERY. 
No.  V. 

ON  OPTICS  AND  THE  PRESERVATION  OF 
THE  SIGHT. 

(Continued  from  p.  19.) 

In  order  to  establish  beyond  the  possibi¬ 
lity  of  a  doubt,  the  important  fact  that 
the  sun’s  light  is  composed  of  different, 
unlike,  and  unequally  refrangible  rays, 
Sir  I.  Newton  made  the  following  con¬ 
clusive  experiment: — 
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Let  s  represent  the  sun,  r  the  hole  in 
the  shutter,  and  a  b  c  tke  prism,  as  before 
described  ;  if  Y  represent  the  round  image 
of  the  sun,  made  bv  a  direct  beam  of  light 
before  the  prism  is  applied,  p  T  will  be 
the  elongated  image  formed  by  the  same 
beam  passing  through  the  prism.  Consi¬ 
dering  that  if  the  image  of  the  sun  should 
he  drawn  into  this  oblong  form,  either  by 
a  dilatation  of  every  ray,  or  bv  anv  other 
casual  inequality  of  the  refractions,  the 
same  oblong  image  would, by  a  second  re¬ 


fraction  made  sideways,  be  drawn  out  as 
much  in  breadth  as  it  was  before  in 
length,  he  placed  a  second  prism,  D  h,  ho 
as  to  refract  sideways  or  perpendicularly 
to  p  t,  and  found  that  the  image  formed 
by  the  twice-refracted  ray,  was  not  in¬ 
creased  in  breadth,  but  distorted  into  the 
oblique  figure,  p  t.  Its  upper  part,  p , 
which  in  the  first  prism  suffered  the  great¬ 
est  refraction,  and  appeared  violet  and 
blue,  in  passing  through  the  second  prism, 
again  suffered  a  greater  refraction  than 
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the  lower  part  of  it,  which  was  red  and 
yellow.  He  also  refracted  the  rays  of  each 
colour  separately,  and  found  that  they 
ever  after  retained  both  their  colour  and 
peculiar  degree  of  refrangibility. 

The  colours  of  the  prismatic  spectrum 
are  so  blended  together  in  passing  from 
one  of  the  primitive  colours  to  another, 
that  it  is  impossible  to  distinguish  the  ex¬ 
act  place  where  one  colour  ceases  and  an¬ 
other  commences.  Sir  Isaac  Newton  di¬ 
vided  the  spectrum  into  seven  principal 
colours,  proceeding  from  the  less  to  the 
more  refrangible  rays,  in  the  following  or¬ 
der: — Red,  orange,  yellow,  green,  blue, 
indigo,  violet ;  of  these,  the  yellow  and 
orange  were  found  to  be  the  most  lumin¬ 
ous,  and  the  next  in  strength  were  the 
red  and  green  ;  the  darker  colours,  espe¬ 
cially  the  indigo  and  violet,  affected  the 
eye  much  less  sensibly.  This  division,  it 
must  be  recollected,  is  entirely  arbitrary  ; 
and  Sir  Isaac  Newton  only  mentions  it  as 
the  opinion  of  “  a  person  who  had  a  more 
critical  eye  than  himself.”  It  must  be 
known,  by  experience,  to  every  one  who 
is  in  the  habit  of  mixing  colours,  that 
there  are  but  three  primitive  or  element¬ 
ary  colours — viz.  red,  yellow,  and  blue ; 
and  that  all  others  are  compounded  of 
them.  Any  two  of  the  primitive  colours 
will  harmonize  together,  producing  a  bright 
and  agreeable  compound ;  thus,  red  and 
yellow  make  orange,  red  and  blue  make 
purple  or  violet,  and  blue  and  yellow  make 
green.  All  other  colours  are  produced  by 
the  three  primitives  combined  in  various 
proportions,  or  mixed  with  black  or  white. 
Black  is  the  absence  of  all  colour;  and 
white  is  the  three  primitive  colours  com¬ 
bined  in  the  exact  proportions  in  which 
they  occur  in  the  prismatic  image  of  the 
sun.  The  instantaneous  absorption,  and 
apparent  annihilation  of  all  kinds  of  light 
falling  on  a  black  surface,  is  one  of  those 
mysterious  operations  of  Nature,  which 
has  hitherto  eluded  the  researches  of  phi- 
sophy  ;  and’it  strengthens  the  opinion,  that 
light  is  not  a  material  existence,  in  the 
sense  in  which  the  term  matter  is  usually 
understood.  The  reflection  and  dispersion 
of  light  at  a  white  surface,  admits  of  much 
explanation ;  for  the  rays  are  thrown  back 
agreeably  to  the  general  laws  of  mechanics, 
and  they  undergo  no  considerable  change 
in  their  nature.  If  by  any  method  the 
prismatic  colours,  separated  by  refraction, 
be  again  united  in  the  proportion  which 
they  have  in  the  spectrum,  they  will  pro¬ 
duce  a  white  sun  light ;  and  a  similar  re¬ 
sult  is  obtained  by  the  well-known  experi¬ 
ment  of  painting  the  prismatic  colours  on 
a  circular  piece  of  card,  and  whirling  it 


rapidly  round,  when,  if  the  proper  pro¬ 
portions  are  observed,  it  will  appear  per¬ 
fectly  white.  This  effect  is  explained  by 
the  fact,  that  the  sensation  of  vision  is  not 
instantaneous  ;  that  is,  it  does  not  cease 
immediately  after  the  impact  of  light  has 
ceased,  but  continues  about  one-eighth  of 
a  second  after  the  light  is  removed.  It  is 
easy,  therefore,  to  conceive,  that  when  diffe¬ 
rent  colours  succeed  each  other  with  great 
velocity,  and  recur  at  equal  intervals,  the 
impression  of  each  colour  on  the  organ  of 
vision  is  constant;  and  this  may  easily  be 
proved,  by  causing  a  burning  coal,  or  other 
matter,  to  describe  a  circle  with  sufficient 
velocity,  when  the  whole  circumference 
will  appear  luminous,  the  coal  returning 
to  the  same  point  before  its  previous  im¬ 
pression  has  ceased  ;  so,  in  fact,  it  is  seen 
in  every  part  of  the  circumference  at  the 
same  time. 

Q.  E.  D. 

(To  be  continued.) 


RAILWAY  CARRIAGE-WHEELS 
AND  AXLETREES. 

(From  Colonel  Smith’s  Report  on  the  North 
Midland  Failway.) 

The  next  point  upon  which  I  have  to  offer 
some  observations,  is  on  the  wheels  and 
axletrees  of  the  carriages,  and  there  is, 
perhaps,  no  part  of  the  railway  system 
which  demands  more  attention.  The  frac¬ 
ture  of  either,  when  travelling  at  high  ve¬ 
locities,  can  scarcely  fail  to  be  attended  by 
fearful  results;  and  as  there  can  be  no 
question  that,  by  a  careful  selection  of  the 
best  iron,  and  by  its  judicious  application, 
the  fracture  of  either  a  wheel  or  axletree 
can  be  rendered  almost  impossible,  no 
pains  should  be  spared  to  effect  that  ob¬ 
ject. 

In  the  first  place,  the  axletrees  should 
be  made  of  the  best  quality  of  iron  suited 
for  such  a  purpose,  and  should  be  faggot- 
ted  and  forged  in  the  best  manner.  *  *  *  * 

The  dimensions  of  the  axletrees  of  the 
North  Midland  Company  appear  to  me  to 
be  sufficient  for  the  stress  they  are  re¬ 
quired  to  sustain  under  ordinary  cases, 
and  I  see  no  objection  to  their  shape;  but 
I  have  observed,  that  scarcely  any  two 
companies  adopt  the  same  form  or  dimen¬ 
sion  ;  and,  as  both  are  matters  of  moment, 
the  attention  of  scientific  men  might  be 
drawn  to  them,  by  a  government  premium 
being  offered  for  the  best  w’heel  and  axle- 
tree  for  railway  purposes. 

It  would,  I  conceive,  be  presumptuous 
in  me  to  offer  any  opinion  upon  these 
points ;  but  I  feel  called  upon  to  state  that, 
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after  long  reflection  on  the  subject,  I  am 
impressed  with  the  conviction,  that  the 
safety  of  passengers  would  be  much  in¬ 
creased  by  the  general  adoption  of  six- 
wheel  carriages ;  for  it  is  evident  that, 
when  the  axletree  of  a  four-wheel  carriage 
breaks,  it  can  hardly  fail  to  be  thrown  off 
the  line,  if  moving  with  much  velocity. 
'Hie  breaking  of  a  wheel  or  axle  of  a  six- 
wheel  carriage,  on  the  contrary,  is  not 
likely  to  be  attended  with  the  same  re¬ 
sults;  and.  after  making  diligent  inqui¬ 
ries,  1  have  not  been  able  to  arrive  at  one 
well-substantiated  case  of  a  six-wheel  car¬ 
riage  or  engine,  when  provided  with 
flanges  to  all  the  wheels,  having  run  off 
the  line  by  the  breaking  of  a  wheel  or 
axle. 

By  the  advocates  of  four-wheel  engines 
and  carriages,  not  only  is  the  increased 
expense  dwelt  upon,  but  they  also  advance 
objections  against  the  six  wheels,  on  ac¬ 
count  of  the  difficulty  of  working  them 
round  curves  of  small  radius;  but  I  am  of 
opinion,  that  any  curve  which  is  proper  to 
be  used  in  a  railway,  will  allow  of  the 
working  of  six-wheel  engines  and  car¬ 
riages,  provided  a  proper  width  of  wheel 
be  used. 

Here  I  would  remark,  that  it  would  be 
desirable  to  give  to  all  wheels  to  be  used 
for  passenger-carriages,  or  in  connexion 
with  passenger-trains,  a  bearing  upon  the 
rail  of  at  least  five  inches,  allowing  one 
inch  out  of  the  five  for  the  flange.  The 
whole  of  the  passenger-carriages  of  the 
North  Midland  Railway  are,  I  believe,  of 
this  dimension. 


THE  PHILOSOPHER’S  STONE. 

(l-'rom  Sir  1).  Brewster's  “  Martyrs  of  Science." ) 

**  Thk  charlatans,  whether  they  deal  in 
moral  or  in  physical  wonders,  form  a  race 
which  is  never  extinct.  They  migrate  to 
the  different  zones  of  the  social  system, 
and,  though  they  change  their  place,  and 
their  purposes,  and  their  victims,  yet  their 
character  and  motives  remain  the  same. 
The  conduct  of  the  scientific  alchemists  of 
the  thirteenth,  fourteenth,  and  fifteenth 
centuries,  presents  a  problem  of  very  diffi¬ 
cult  solution.  When  we  consider  that  a 
gas,  a  fluid,  and  a  solid,  may  consist  of 
the  very  same  ingredients  in  different  pro¬ 
portions — that  a  virulent  poison  may  dif¬ 
fer  from  the  most  wholesome  food  only  in 
the  difference  of  quantity  of  the  very  same 
elements — that  gold  and  silver,  and  lead 
and  mercury,  and,  indeed,  all  the  metals, 
may  he  extracted  from  transparent  crys¬ 
tals,  which  scarcely  differ  in  their  appear¬ 


ance  from  a  piece  of  common  sail  or  a  bit 
of  sugarcandy — and  that  diamond  is  no¬ 
thing  more  than  charcoal,  we  need  not 
greatly  wonder  at  the  extiavagant  expec¬ 
tation,  that  the  precious  metals  and  the 
noblest  gems  might  be  procured  from  the 
basest  materials.  These  expectations,  too, 
must  have  been  often  excited  by  the  start¬ 
ling  results  of  their  daily  experiments. 
The  most  ignorant  compounder  of  simples 
could  not  fail  to  witness  the  magical  trans¬ 
formations  of  chemical  action  ;  and  every 
new  product  must  have  added  to  the  pro¬ 
bability,  that  the  tempting  doublets  of 
gold  and  silver  might  be  thrown  from  the 
dice-box  with  which  he  was  gambling. 
But  when  the  precious  metals  were  found 
in  lead  and  copper  by  the  action  of  power¬ 
ful  re-agents,  it  w’as  natural  to  suppose 
that  they  had  been  actually  formed  dur¬ 
ing  the  process  ;  and  men  of  well-regulat¬ 
ed  minds  even  might  have  thus  been  led  to 
embark  in  new'  adventures  to  procure  a 
more  copious  supply,  without  any  insult 
being  offered  to  sober  reason,  or  any  in¬ 
jury  inflicted  on  sound  morality.  'V  hen 
an  ardent  and  ambitious  mind  is  once 
dazzled  with  the  fascination  of  some  lofty 
pursuit,  where  gold  is  the  object,  or  fame 
the  impulse,  it  is  difficult  to  pause  in  a 
doubtful  career,  and  to  make  a  voluntary 
shipwreck  of  the  reputation  which  has 
•  been  staked.  Hope  still  cheers  the  aspi¬ 
rant  from  failure  to  failure,  till  the  loss  of 
fortune  and  the  decay  of  credit  disturb  the 
serenity  of  his  mind,  and  hurry  him  on 
to  the  last  resource  of  baffled  ingenuity 
and  disappointed  ambition.  fl  he  philoso¬ 
pher  thus  becomes  an  impostor,  and,  by 
the  pretended  transmutation  of  the  baser 
metals  into  gold,  or  the  discovery  of  the 
philosopher’s  stone,  he  attempts  to  sustain 
his  sinking  reputation,  and  recover  the 
fortune  he  has  lost.” 


THE  CHEMIST. 


PRODUCTION  OF  THE  BIC’ARBON- 
ATES  OE  FIXED  ALKALIES. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist . 

Sir, — Perhaps  the  following  mode  of 
forming  the  bicarbonate  of  the  fixed  alka¬ 
lies,  may  be  of  service  to  some  of  your 
chemical  readers,  as  a  similar  mode  never 
met  my  eye. 

In  chemical  works,  you  are  generally 
directed  to  transmit  a  current  of  carbonic 
acid  through  a  solution  of  the  carbonate, 
until  saturation  takes  vlac€*  Now  I 
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should  say,  at  least  three-fourths  of  the 
gas  is  lost  by  this  mode,  as  the  solution 
only  absorbs  a  small  portion  of  the  gas 
while  it  is  passing  up  through  it  in  bub¬ 
bles. 


A  very  simple  method,  and  with  but 
little  loss  of  gas,  is  the  following  : — Fill 
with  carbonic  acid  gas  a  bladder  that  has  a 
stem  of  a  tobacco-pipe  fastened  to  its  ori¬ 
fice,  as  at  c.  This  tube  is  to  be  passed 


air  tight  through  a  cork  that  accurately 
fits  a  tolerable  large  shallow  bottle,  as  a. 
A  solution  of  the  carbonate  is  to  be  intro¬ 
duced  into  the  bottle,  as  at  B,  but  not  half 
full.  The  pipe  ought  to  be  long  enough 
to  dip  under  the  solution  some  way.  Be¬ 
fore  fixing  the  cork  tight,  press  the  blad¬ 
der  for  two  or  three  seconds,  so  as  to  drive 
out  the  air  above  the  liquid ;  when  that  is 
done,  force  the  cork  in  its  place.  The 
space  above  the  solution  is  now  filled  with 
carbonic  acid  gas,  and  as  it  is  slowly  ab¬ 
sorbed  by  the  liquid,  its  elasticity  becomes 
less  than  that  of  the  air,  and,  in  conse¬ 


quence,  fresh  portions  of  the  gas  from  the 
bladder  bubble  up  to  supply  the  place  of 
that  absorbed,  until  the  liquid  becomes 
saturated  or  the  bladder  emptied.  If  the 
bottle  be  agitated,  the  absorption  is  much 
facilitated.  When  the  gas  ceases  to  bub¬ 
ble  up,  it  does  not  always  show  saturation, 
but  may  arise  from  the  space  above  the 
liquid  being  filled  with  air,  from  leakage 
or  from  air  mixed  with  the  gas  ;  and  may 
be  removed  as  before  directed,  when  ab¬ 
sorption  takes  place. 

I  remain  yours,  &c. 

Thomas  Beeves,  Jun. 


MISCELLANEA. 


The  British  Association. — A  postponement,  it 
is  understood,  has  taken  place  in  the  visit  of  the 
British  Association  ;  it  will  take  place  in  August 
instead  of  July.  This  will  give  the  members  an 
opportunity  of  witnessing  the  launch  of  Her  Ma¬ 
jesty’s  ship  Hindostan,  from  the  Dock-yard, 
which  vessel  is  ordered  to,  be  got  ready  for  launch¬ 
ing  in  that  month.  The  Local  Council  of  the  As¬ 
sociation  will  meet  on  Tuesday  next,  when  the 
different  committees  will  report  progress.  The 
subscription  towards  defraying  the  expenses  of 
the  visit,  amounts  to  above  660(B.  We  under¬ 
stand,  that  immediately  after  the  Hindostan  is 
launched,  a  ship  of  ninety  guns,  to  be  called  the 
Exmouth,  is  to  be  laid  down  on  the  same  slip. — 
Devonport  Independent. 

Cheap  and  Quick  Travelling .—  Now-a-days,  in 
crossing  the  Atlantic,  which  is  3000  miles  broad 
at  one  place,  and  2500  at  another,  we  can  eat  a 
dinner  in  New  York,  on  the  ocean,  and  in  I, on- 
don  or  Paris,  on  three  consecutive  Sundays,  and 
have  a  day  or  two  to  spare  here  and  there  with 
perfect  ease.  No  less  than  seven  steam-ships 


and  forty-seven  packets  now  run  between  New 
York  and  Boston,  and  England  and  France. 
They  depart  hither  and  thither  every  week,  and 
in  a  few  years,  perhaps,  they  will  dot  the  Atlan¬ 
tic  as  thickly  as  the  Tabernacle  is  dotted  with 
whites  and  blacks  at  an  abolition  meeting.  But 
this  en  passant.  Travelling  never  was  so  cheap 
as  now.  In  the  packet  ships  a  passenger  can  go 
in  the  cabin  for  1 00  dollars,  even  in  Collins’s 
famous  ships,  “  the  prettiest  models  and  fastest 
sailers  in  the  world.”  To  go  in  the  steam-ships, 
however,  he  must  pay  twenty  dollars  more.  Some 
preler  one — some  the  other.  There  is  no  want 
of  accommodation  now.  Those  who  like  to  steam 
it,  have  an  opportunity  to  satisfy  their  propensity 
in  that  line ;  and  those  who  like  to  blow  it,  can 
satisfy  theirs  too,  by  going  in  one  of  “  the  pret¬ 
tiest  models  and  fastest  sailers  in  the  world." — 
New  York  Herald. 

Comets. — Out  of  the  great  multitude — certainly 
not  less  than  1000 — which  are  supposed  to  exist, 
about  150  have  been  made  the  subject  of  scientific 
observation.  Instead  of  revolving,  like  the  plu- 
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net*,  nearly  at  the  plane  of  the  sun  s  equator,  it  is 
found  that  they  approach  his  body  from  all  parts 
of  surrounding  space.  At  first  they  are  seen 
slowly  advancing,  with  a  comparatively  fnint  ap¬ 
pearance.  As  they  approach  the  sun,  the  motion 
becomes  quicker,  and  at  length  they  pass  round 
him  with  very  great  rapidity,  and  at  a  compara¬ 
tively  small  distance  from  his  body.  The  comet 
of  1«H0  approached  within  one-sixth  of  his  diame¬ 
ter.  After  passing,  they  are  seen  to  emerge  from 
his  rays  with  an  immense  increase  to  their  former 
brilliancy  and  to  the  length  of  their  tails.  Their 
motion,  then,  becomes  gradually  slower,  and  their 
brilliancy  diminishes,  and  at  length  they  arc  lost 
in  distance.  It  has  been  ascertained,  that  their 
movement  round  the  sun  is  in  accordance  with 
the  same  law  which  regulates  the  planetary 
movements,  being  always  the  quicker  the  nearer 
to  his  body,  and  the  slower  the  more  distant.  In 
the  remote  parts  of  space,  their  motions  must  be 
extreme! v  slow. — Chambers  Astronomy. 

Scientific  Discovery. — At  the  last  meeting  of 
the  Academy  of  Sciences  at  Brussels,  M.  Gannal 
presented  an  important  essay  ;  he  has  been  for 
many  years  occupied  with  the  idea  of  preserving 
meat  by  injection.  Thus  four  pound  of  saline 
mixture  injected  into  the  carotid  artery  of  an  ox, 
penetrates  all  the  vessels,  and  prevents  putrid  de¬ 
composition.  M.  Gannal  employs  for  this  pur¬ 
pose  the  muriate  of  alum.  This  discovery  is  con¬ 
sidered  as  valuable  in  preserving  provisions  for 
the  Navy. 

Human  Brain. — It  is  a  curious  fact,  that  in 
the  brttia  of  man,  no  less  than  eighty  per  cent,  of 
the  weight  is  water.  According  to  the  analysis 
of  Vauquclin,  100  parts  of  human  brain  consist 
of  eighty  parts  of  water;  4.58  of  white  fat;  0.7  of 
red  fat ;  1.12  of  osmazone  ;  7  of  albumen  ;  1.6  of 
phosphorous  united  with  the  fats;  5.16  of  sul¬ 
phur,  biphosphate  of  potash,  phosphates  of  lime 
and  magnesia,  and  other  salts. 


INSTITUTIONS. 

LECTURES  DURING  Til B  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  April 
7,  J.  Pereira,  M.D.,  on  Organic  Chemistry. 
Friday,  April  9,  Institution  closed.  At  half¬ 
past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Thursday, 
April  8,  C.  Cowden  Clarke,  Esq.,  on  the  Eng¬ 
lish  Poets.  At  half-past  eight 

Bermondsey  and  Rotherhithr  Literary  and  Scien¬ 
tific  Institution,  4|,  Church  Street,  Rothei- 
hithe. — Monday,  April  5,  Mr.  Edward  V. 
Austin,  on  Acoustics.  At  half-past  eight  pre¬ 
cisely. 

Mr.  Willy's  Pestaloexian  Academy,  Worship 
Square. — Tuesday,  April  0,  Mi.  Sa Trent,  on 
the  Microscope.  At  a  quarter  past  seven. 

Mental-Improvement  Society,  35.  Drury  Lane. — 
Tuesday,  April  6,  General  Meeting  of  Mem¬ 
bers. 


QUERIES. 

The  article  of  bleaching  powder  in  a  mercan¬ 
tile  way  has  often  to  be  tested.  What  is  called 
the  best  test  going,  is  prussiate  of  potash ;  1 10 
gruins  of  prussiate  of  )>otash  in  fine  powder  is 
dissolved  in  about  a  gill  of  water;  about  five 
drachms  and  a  half  of  nitric  acid  (specific  gra¬ 
vity  1 .0(100)  arc  added  to  the  P.  P.  ash.  solution. 
The  same  weight  of  bleaching  powder  is  brought 
in  solution,  and  added  to  the  prussiate  of  potash 
and  nitric  acid,  solution,  until  it  ceases  to  turn 
pale  iron  buff  calico  of  a  blue  colour;  when  at 
this  point,  the  test  is  finished,  and  the  ccntagc  is 
shown  on  a  glass  test-tube,  called  “  chloromctcr." 
What  I  want  to  know,  is  this  a  correct  test  ?  If  no, 
give  the  theory  of  the  action  of  the  re-agcnLs,  so 
that  I  can  determine  the  quantity  of  chlorine  in 
any  given  sample,  without  the  aid  of  the  chloro- 
meter.  T.  S.  P. 

IIow  so  hardened  a  mass  comes  to  adhere  to 
the  sides  of  a  boiler  in  a  common  kitchen  range, 
and  the  means  of  prevention  thereof? 

Scrutator. 

ANSWER  TO  QUERY. 

I  observe  in  No.  15  of  the  Pknnv  Mechanic, 
a  reply  to  one  of  your  correspondents  concerning 
his  learning  the  organ ;  I  beg  to  inform  him  that 
a  seraphine  is  a  moderate-priced  instrument,  and 
more  resembles  an  orjjan,  both  in  touch  and  tone, 
than  a  pianoforte.  If  he  is  anything  of  a  carpen¬ 
ter,  or  has  a  turn  for  mechanics,  he  could  build 
himself  a  small  organ.  Should  he  feel  inclined  to 
do  so,  any  information  he  might  require,  I  should 
be  happy  to  give  him  concerning  the  way  to  set 
about  it.  Should  he  like  to  try,  and  wishing  for 
said  information,  by  signifying  the  same  through 
the  medium  of  your  Journal,  I  will  communicate 
with  him.  M.  V. 

TO  CORRESPONDENTS. 

G  J. — All  that  is  required  in  applying  lacquer 
to  brass,  is  to  make  the  article  hot,  and  ope¬ 
rate  as  quickly  as  possible.  The  details  of  ma¬ 
naging  the  work  are  best  acquired  by  practice. 
The  process  of  bronzing  has  been  described  in 
former  numbers  of  The  Mechanic;  but  we 
believe  there  are  some  little  mysteries  not  gene¬ 
rally  known,  and  we  should  be  glad  to  receii't 
from  any  of  our  readers  a  minute  description  of 
the  process. 

N.  I).,  anti  some  others,  will  find  their  ques¬ 
tions  partly  answered  by  an  article  in  our 
next  S'umbcr.  Some  new  modifications  of 
the  electrotype  process  have  Item  announced,  but 
the  details  hare  not  yet  transpired.  We  will 
endeavour  to  obtain  the  earliest  information  on 
every  successive  development  of  this  new  and 
interesting  art. 


London:  Printed  at  ”  The  Citt  Press,” I,  Long 
Lane.  Aldersgate,  by  Dguijxet  k  Scrtmoocr 
(to  whom  all  communications  for  the  Editor 
must  be  addressed,  postage  paid) ;  published 
every  Saturday,  by  G.Hercer,  Holywell  Street, 
Strand;  and  may  be  had  of  all  Booksellers 
and  Newsmen  in  Town  and  Country  . 
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THAMES  TUNNEL. 

(See  Engiaving,  front  page.) 

Ik  No.  211  of  the  Penny  Mechanic, 
Old  Series,  we  gave  a  brief  account  of  the 
Thames  Tunnel.  We  are  much  gratified 
to  find,  from  the  Report  of  the  Directors, 
that  the  excavation  and  construction  have 
been  completed  to  within  twelve  yards  of 
the  foot  passengers’  shaft,  on  the  Wapping 
side  of  the  river;  being  now  1138  feet 
eight  inches  in  length,  having  proceeded 
beyond  high-watermark.  It  is  expected, 
that  about  midsummer  it  will  be  open  to 
foot  passengers.  Thus  will  have  been  ac¬ 
complished  one  of  the  most  extraordinary, 
and,  perhaps,  the  greatest  work  of  art  ever 
undertaken  ;  furnishing  another  instance 
of  the  enterprise  and  perseverance  of  a 
private  body  of  Englishmen,  and  reflect¬ 
ing  the  highest  credit  on  the  highly  ta¬ 
lented  projector,  Mr.  Brunei,  w  hose  name, 
in  common  parlance,  is  thus  immortalized. 
The  great  w-orks  undertaken  by  private 
individuals,  are  certainly  an  extraordinary 
feature  in  the  national  character  of  this 
country.  Is  a  bridge  to  be  built,  a  com¬ 
pany  is  formed  and  shares  issued,  gene¬ 
rally  soon  taken — witness  Waterloo  and 
the  iron  bridges.  If  a  country  is  to  be 
covered  with  railroads  to  the  extent  of 
many  hundreds  of  miles,  rendering  the 
country,  by  the  rapid  communication,  al¬ 
most  one  great  town,  at  an  outlay  of  many 
millions,  it  is  done  by  private  enterprise.  Is 
a  steam  communication  with  direct  Ame¬ 
rica  pronounced  by  a  celebrated  lecturer 
on  the  subject,  to  be  as  probable  as  a  pas¬ 
sage  to  the  moon,  it  is  triumphantly  car¬ 
ried  into  effect  by  our  enterprising  mer¬ 
chants.  An  island  of  equal  extent  to  that 
of  Great  Britain  is  considered  eligible  for 
a  colony,  noblemen  and  commoners  com¬ 
bine,  with  the  assistance  of  Government, 
to  raise  funds,  form  plans,  fit  out  ships, 
and  send  out  thousands  to  form  a  colony 
— the  foundation,  in  all  probability,  of  a 
great  nation — we  need  hardly  say  we 
refer  to  the  New  Zealand  Company,  an¬ 
other  instance  of  what  in  this  country  is 
done  by  private  enterprise.  In  what  other 
country,  we  would  ask,  are  such  things 
done  by  private  bodies  ?  And,  to  crown 
all,  a  passage  under  a  great  navigable 
river  is  required  ;  this,  too,  is  undertaken 
by  a  spirited  body  of  individuals  :  unex¬ 
pected  difficulties  occur,  quicksands  are 
met  with,  the  river  breaks  through  more 
than  once,  and  fills  the  excavation  ;  yet 
they  are  not  discouraged,  but  are  obliged, 
however,  to  wait  time  for  funds;  and 
their  perseverance  has  been  successful  in 
the  accomplishment  of  an  undertaking 


which  astonishes  the  more  it  is  contem¬ 
plated,  and  which,  as  we  have  before  ob¬ 
served,  is  so  much  thought  of  abroad,  that 
scarcely  a  foreigner  visits  this  country 
without  seeing  this  extraordinary  work. 

We  w'ere  not  a  little  pleased  by  a  view 
of  the  shaft  which  is  now  being  sunk  to 
form  the  descent  for  foot  passengers  on 
the  Wapping  side.  This  shaft  was  built 
on  the  spot  where  it  is  to  he  sunk,  in  the 
form  of  a  tow.*r,  fifty  feet  in  diameter, 
about  forty-five  feet  in  height,  and  three 
feet  thick.  In  the  sketch  given  in  our 
front  page,  the  brick-wo.k  is  supposed  to 
he  broken  open  to  show  its  construction. 
When  this  shaft  was  completed,  they  be¬ 
gan  to  excavate  the  earth  all  round  beneath 
and  within  it,  so  that  it  gradually  sunk  ; 
about  twenty-three  feet  has  gone  down  ; 
the  next  remains  to  he  sunk  in  the  same 
way.  On  the  Rotherhithe  side  a  similar 
shaft  was  forced  through  a  bed  of  gravel 
and  sand,  full  of  land  water,  constituting, 
in  fact,  a  quicksand,  in  which  the  drift- 
makers  had  formerly  been  compelled  to 
suspend  their  work.  Similar  difficulties 
have  been,  we  suppose,  avoided  by  this 
plan  on  the  Wapping  side. 

CHEMISTRY  OF  GEOLOGY. 

No.  IV. 

MAGNESIUM. 

Magkesiusi  is  the  metallic  basis  of  the 
well-known  earth  magnesia.  This  earth 
is  present  in  all  the  inferior  stratified 
rocks,  with  the  exception  of  quartz  rock 
(without  mica),  and  certain  eurites  or 
compact  felspars.  In  the  detrital  rocks  it 
is  also  common,  particularly  when  mica 
forms  any  considerable  portion  of  them. 
There  are  few*  limestones  which  do  not 
contain  magnesia.  In  some  it  is  abun¬ 
dant,  as  in  those  termed  magnesian  lime¬ 
stones.  It  is  an  essential  ingredient  of 
dolomite,  carbonate  of  magnesia  constitut¬ 
ing  more  than  forty  per  cent,  of  that  rock. 

'The  rocks  which  contain  magnesia  in 
considerable  quantity,  have  generally  a 
smooth  and  unctuous  feel,  a  greenish  cast, 
a  fibrous  and  striated  texture,  and  a  silky 
lustre ;  such  are  talc,  steatite,  serpentine, 
chlorite,  asbestos,  Ac.  Magnesia  is  disse¬ 
minated  through  the  waters  if  the  ocean  ; 
muriate  of  magnesia  forming  from  .001 
to  .OOj  of  their  mass. 

CALCIUM. 

The  relative  value  of  calcium  is  more 
apparent  in  the  more  modern,  than  in  the 
more  ancient  rocks;  for  although  it  is 
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always  found  in  gneiss,  mica  slate,  talcose 
slate,  chlorite  slate,  clay  slate,  eurite,  and 
hornblende  rock,  it  is  always  in  very  small 
quantities,  with  the  exception  of  the  last, 
in  which  it  amounts  to  7.23  per  cent. ;  tak¬ 
ing  the  others  as  a  whole,  it  would  not 
form  more  than  .55  per  cent,  of  the  mass. 
In  this  account  I  have  neglected  the  lime¬ 
stones  and  dolomites  associated  with  the 
inferior  stratified  rocks,  and  would  not 
add  greatly  to  their  collective  amount  of 
lime ;  but  they  are  important,  as  the  lime 
exists  as  a  carbonate  in  them,  while  in  the 
others  it  is  in  the  condition  of  a  silicate. 
In  that  variety  of  mountain  limestone, 
called  lucullite,  there  exists,  according  to 
Dr.  John,  53.38  per  cent,  of  lime.  The 
dolomite  of  Jena  yielded  to  Mr.  Tennant 
31.12  per  cent.,  and  that  of  the  Apennines 
yielded  to  Klaproth,  of  carbonate  of  lime, 
sixty-five  per  cent.  Lime  is  found  in  all 
granites,  but,  with  the  exception  of  the 
granite  with  hornblende,  in  very  small 
quantities.  It  is  also  discovered  in  green¬ 
stone  and  all  trappean  rocks  ;  in  hypers- 
thene  rock,  basalt,  pitchstone,  serpentine, 
diallage  rock,  and  trachite. 

Lime  is  more  abundant  among  the  fos- 
silliferous  rocks,  particularly  towards  the 
central  and  higher  part  of  the  series, 
where  it  chiefly  exists  as  a  carbonate.* 
Lime  is  also  disseminated  through  sea¬ 
waters,  though  in  small  quantities ;  the 
waters  of  the  Baltic,  according  to  the  ana¬ 
lysis  of  M.  PeolF,  containing  0.41  of  mu¬ 
riate  and  sulphate  of  lime  in  100  grains. 


METALS,  THE  OXIDES  OF  WHICH  ARE 
NEITHER  EARTHS  NOR  ALKALIES. 

Of  all  the  metals,  the  oxides  of  which 
are  neither  alkalies  nor  earths,  iron  and 
manganese  are  the  most  important,  geolo¬ 
gically  considered. 

IRON. 

Calculating  the  mean  of  thirty  diffei-ent 
kinds  of  rocks,  and  neglecting  ix-on  ores,  -j* 
properly  so  called  of  every  kind,  iron  con¬ 
stitutes,  as  an  oxide,  5.5  of  the  lowest  stra¬ 
tified  rocks,  amounting  to  14.72  per  cent, 
in  mica  slate,  with  garnets,  and  15.31  per 
cent,  in  chlorite  slate.  It  forms  12.62  per 
cent,  in  hypersthene  rock,  and  about 
twenty  per  cent,  in  basalts.  Oxide  of 
iron  constitutes  between  two  and  thi-ee 
per  cent,  of  the  mass  of  granites  and  gneiss, 
and  between  thi*ee  and  four  per  cent,  of  the 


*  There  are  no  less  than  513  varieties  of  car¬ 
bonate  of  lime. 

+  The  argillaceous  iron-stone  of  mineralogists 
yields  usually  about  thirty"  per  cent,  of  metal. 


mass  of  greenstone  and  the  more  common 
trappean  x-ocks.  When  we  consider  the 
large  amount  of  iron  which  exists,  either 
in  the  state  of  an  oxide,  a  carbonate,  a  car¬ 
buret,  a  silicate,  or  a  sulphuret,  therefore 
including  all  iron  ores  of  importance;  and 
also  regard  the  proportions  which  the  va¬ 
rious  rocks  bear  to  each  other,  we  shall, 
probably,  not  err  greatly,  if  we  estimate 
iron  as  constituting  about  two  percent,  of 
the  whole  mineral  crust  of  our  globe. 

Iron  exists  in  minute  quantities  in  al¬ 
most  all  vegetable  and  animal  products, 
particularly  in  the  blood  ;  though  its  mode 
of  combination,  as  well  as  its  px-ecise  use, 
are  quite  unknown. 

MANGANESE. 

Manganese  is  never  found  in  nature  in 
a  pure  state.  It  is  remarkable  that  thi3 
metal  is  almost,  though  not  quite,  as 
widely  disseminated  through  rocks  as 
iron  ;  the  proportions  in  which  it  enters 
into  their  composition  being,  howevei-, 
much  smaller.  There  is  scarcely  a  rock 
without  iron,  and  there  are  very  few  which 
do  not  afford  some  trace  of  manganese  ; 
except,  however,  in  the  places  where  its 
ores  ai*e  worked,  the  latter  exists  only  in 
minute  quantities.  Its  calculated  amount 
is  greatest  in  mica  slate,  with  garnets, 
where,  as  an  oxide,  it  forms  L.23  per  cent, 
of  the  constituent  parts  of  the  rock.  Tak¬ 
ing  rocks  generally,  manganese  cannot  be 
estimated  as  forming  more  than  .03  or  .04 
per  cent,  of  the  mass. 


PHYSICAL  DATA  AS  TO  THE  INTERIOR 
CONSTITUTION  OF  THE  EARTH. 

I  have  shown,  that  of  the  fifty-four  ele¬ 
ments  of  mattex*,  the  sixteen  which  have 
just  been  described  by  me,  are  the  most 
important ;  inasmuch  as  they  constitute, 
by  their  various  combinations,  if  not  en¬ 
tirely,  at  least  by  far  the  largest  amount 
of  all  the  matter  which,  either  gaseous, 
liquid,  or  solid,  organic  or  inorganic,  is 
known  to  exist  on  our  planet’s  surface. 
But  a  knowledge  of  these  substances  may 
ndt,  in  the  slightest  degree,  give  us  any 
infoi’mation  concerning  the  interior  part 
of  our  earth,  although  some  of  them  have 
been  elevated  from  considerable  depths  by 
volcanic  action.  Observation  is  here  en¬ 
tirely  at  fault,  and  we  must  be  content  to 
remain  wholly  ignorant  of  the  analytical 
constitution  of  the  intei'ior  masses  of  the 
globe.  We  may  never  discover  what  pro¬ 
perties  belong  to  it ;  but  instead  oi  this 
kind  of  knowledge,  which,  however  cu¬ 
rious,  would  be  of  little  value  even  in 
theory,  we  have  received  some  very  im- 
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pm  taut  instruction  from  astronomy  and 
general  physics,  as  to  the  circumstances 
under  which  matter,  whatever  be  its  che¬ 
mical  constitution,  now  exists,  and  was 
formerly  aggregated  in  the  interior  parts 
of  our  glol>e. 

MINERALOGY. 

No.  III. 

CHROME  on  CHROMIUM. 

This  rnetal,  which  only  exists  in  the  state 
of  a  metallic  oxide,  was  discovered  by 
Vauquelin.  He  found  it  in  an  ore  called 
red-lead  ore  of  Siberia,  or  chromate  of 
lead.  The  colour  of  this  ore  is  red,  with 
a  shade  of  yellow,  and,  when  reduced  to 
powder,  it  is  of  a  bright  orange.  Chrome 
has  likewise  been  found  in  combination 
with  iron,  called  chromate  of  iron,  which 
is  the  only  ore  that  occurs  in  sufficient 
abundance  for  the  purposes  of  art.  The 
fracture  of  this  mineral  is  uneven,  its 
lustre  imperfectly  metallic,  its  colour  is 
of  a  brownish  black,  and  its  streak  brown. 
Its  specific  gravity,  in  the  purest  state, 
rises  to  4.5  ;  but  the  usual  chrome  ore, 
found  in  the  market,  varies  from  3.4.  It 
is  fusible  before  the  blowpipe;  but  it  acts 
upon  the  magnetic  needle,  after  having 
been  exposed  to  the  reducing  smoking 
llame.  It  is  entirely  soluble  in  borax  at  a  j 
high  blowpipe  heat,  and  imparts  to  it  a  j 
beautiful  green  colour.  Chrome  ore  is 
found  near  Baltimore,  in  Maryland,  in 
the  department  of  Var,  in  France,  and 
near  Portsory,  in  Banffshire.  The  chief 
application  of  this  ore  is  the  production  of 
chromate  of  potass,  from  which  salt  the 
various  productions— such  as  chrome  yel¬ 
low,  chrome  green,  and  chrome  red — are 
obtained.  Chrome  yellow  of  the  painter 
is  a  rich  pigment  of  various  shades.  It  is 
made  by  adding  a  limpid  solution  of  chro¬ 
mate  of  potass  to  a  solution  of  acetate  or 
nitrate  of  lead  ;  a  precipitate  falls,  which 
must  be  well  washed  and  carefully  dried. 
A  lighter  shade  of  yellow  is  obtained,  by 
mixing  a  solution  of  alum  or  sulphuric 
acid  with  the  chromate,  before  pouring 
it  into  the  solution  of  lead.  Chrome  red 
may  be  procured,  in  the  following  man¬ 
ner,  of  a  beautiful  vermilion  hue: — Into 
saltpetre,  brought  to  fusion  in  a  crucible 
at  a  gentle  heat,  pure  chrome  yellow  is  to 
be  thrown  by  small  portions  at  a  time ; 
the  chrome  yellow  is  to  be  added  till  little 
of  the  saltpetre  remains  undecomposed, 
having  allowed  it  to  settle  a  few  minutes, 
during  which  the  dense  basic  salt  falls 
to  the  bottom  ;  the  fluid  part,  consisting 
of  chromate  of  potass  and  saltpetre,  is  to 


be  poured  off,  and  it  can  be  employed, 
again  in  preparing  chrome  yellow.  The 
mass  remaining  in  the  crucible  is  to  be 
washed  with  water,  and  the  chrome  red 
being  separated  from  the  other  matters, 
it  is  to  be  dried  after  proper  edulcoration. 
Chromate  of  potash  is  made  in  the  follow¬ 
ing  manner: — The  ore  is  reduced  to  a 
fine  powder;  it  is  then  mixed  with  one- 
half  its  weight  of  coarsely-bruised  nitre, 
and  exposed  to  a  powerful  heat  in  a  cruci¬ 
ble  for  several  hours,  stirring  it  about  oc¬ 
casionally  ;  the  calcined  matter  is  then 
taken  out  and  lixiviated  with  water;  the 
bright-yellow  solution  is  then  evaporated 
briskly,  and  the  chromate  of  potash  falls 
down  in  the  form  of  a  granular  salt.  This 
saline  powder  may  be  formed  into  regular 
crystals  of  chromate  of  potash,  by  solution 
in  water  and  slow  evaporation  ;  or  it  may 
be  converted  into  a  bichromate  of  potash, 
by  treating  its  concentrated  solution  with 
nitric  acid.  Chiome  is  obtained  in  its 
metallic  state  by  the  following  method  : — 
Seventy-two  parts  of  chromic  acid  are  to  be 
placed  in  a  charcoal-crucible,  within  an¬ 
other  of  porcelain  filled  with  charcoal  dust, 
and  subjected  then  to  a  very  strong  heat 
in  a  furnace;  metallic  chrome  will  then 
be  found  in  the  charcoal-crucible.  From 
seventy-two  parts,  forty- three  of  metal 
may  be  obtained. 

COLUMUIUM. 

This  metal  was  discovered  by  31  r.  Hat¬ 
chett,  in  the  ore  called  columbate  of  iron. 
While  engaged  in  examining  and  arrang¬ 
ing  some  minerals  in  the  British  Museum, 
he  observed  a  specimen  of  ore  which  great- 
j  ly  resembled  the  Siberian  chromate  of 
iron.  It  appeared  that  the  mineral  in 
question  wras  sent  from  the  mines  of  Mas¬ 
sachusetts,  in  North  America.  He  de¬ 
scribes  this  ore  a3  being  of  a  dark  grey 
externally,  and  more  inclining  to  an  iron 
grey  internally  ;  its  lustre  was  vitreous, 
slightly  inclining  in  some  parts  to  metallic. 
It  is  not  obedient  to  the  magnet.  It  forms 
a  purplish  blue  glass  when  fused  before 
the  blowpipe  w  ith  phosphate  of  ammonia. 
This  metal  being  at  present  of  such  little 
importance,  I  shall  not  dw’ell  on  it  at 
any  farther  length. 


CLASS  II. 

LESS  BRITTLE  AND  SIMPLY  0X1DAHLE 
METALS. 

TITANIUM. 

This  metal  was  first  noticed  by  M ‘Gre¬ 
gor,  as  existing  in  the  state  of  an  oxide, 
mixed  with  iron,  manganese,  and  silver, 
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in  ;i  greyish  black  sand,  found  in  the  Vale 
of  Menachon,  in  Cornwall,  and  thence 
named  menachite  or  oxide  of  titanium. 
Combined  with  iron, 'it  has  been  found  in 
an  ore  named  titanite,  combined  with 
lime  and  silica  ;  its  colour  is  a  yellowish 
red.  It  exists,  also,  in  an  ore  called  red 
schorl  of  Hungary.  In  all  these  ores,  ti¬ 
tanium  exists  in  the  state  of  an  oxide.  Its 
specific  gravity  is  about  4.2.  In  very  in-  j 
tense  heat  it  is  volatilized.  Most  of  the  j 
acids  have  a  striking  action  on  this  metal. 
It  does  not  alloy  with  copper,  lead,  or 


arsenic,  but  combines  with  iron  ore  of  ti¬ 
tanium.  It  may  be  analyzed  in  the  fol¬ 
lowing  manner  : — Reduce'the  ore  to  pow¬ 
der,  and  fine  it  with  three  times  the  quan¬ 
tity  of  carbonate  of  potash  ;  the  melted 
mass  is  then  to  be  dissolved  in  hot  water  ; 
a  white  precipitate  soon  separates,  which 
is  the  white  oxide  of  titanium.  This  me¬ 
tal  is  likewise  of  vei-y  little  importance  at 
pi-esent. 

G.  Starkey, 

Chemist,  &c. 


IMPROVEMENT  IN  BARREL  ORGANS. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sin, — Tn  some  country  churches  barrel 
organs  ai*e  used,  and  it  is  very  trouble¬ 
some  in  shifting  the  barrel,  particulai-ly  in 
the  evening,  to  find  the  right  notch  in 
w'hich  to  catch  the  bolt  to  play  a  particular 
psalm.  The  following,  at  a  very  ti-ifling 
cost,  wrould  remedy  it  : — In  the  carx-iage 


of  the  barrel  insert  several  pins,  e ,  accord¬ 
ing  to  the  number  of  tunes  in  the  barrel, 
and  have  an  index  made  (as  ixx  figs.  2  and 
3),  so  that  the  cogs  can  work  in  the  pins; 
also  a  screw  and  crank-handle,  fig.  4,  to 
work  in  the  screw-hole,  /.  Now  it  is  evi¬ 
dent  that  the  crank -handle,  h,  being  turn¬ 
ed  once  round,  will  draw  the  barrel  on  one 
thx-ead  of  the  screw,  and,  consequently^ 


Fig.  1. 
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move  the  index  on  one  cog  ;  it  would  then 
point  to  No.  2.  Another  turn  of  the  han¬ 
dle,  h,  would  make  the  index  point  to 
No.  3,  and  so  on  ;  and,  by  having  a  list, 
w,  fig.  5,  under  the  index,  it  would  always 
show  the  tune  at  which  the  barrel  was  set. 
It  would,  as  in  the  old  plan,  be  necessary 

Fig.  2. 


to  raise  the  key-board  while  shifting  the 
barrel ;  and  it  might  be  done  at  the  same 
time,  by  having  an  eccentric,  fig.  G,  and 
j,  fig-  4,  on  the  axis  of  the  screw,  and  a 


rod  and  dwarf-wheel  to  communicate  the 
power  to  the  key-board.  In  that  case,  it 
would  only  be  necessary  to  turn  the  han¬ 
dle,  h,  round  until  the  index  pointed  to 
the  tune  required.  The  reason  the  key¬ 
board  must  be  lifted  is,  to  prevent  the 
hooks  or  keys  fi*om  bending  the  wires  or 
pins  in  the  barrel. 

Fig.  3.  Fig,  4.  Fig.  G. 


Fig.  1,  a  the  barrel ;  &,  the  key-board  ; 
the  carriage  of  the  barrel;  e,  pins  inserted 
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in  tie  bottom  of  the  carriage,  to  work  the 
cogs  in  fig.  2 ;  /,  a  screw-hole  to  admit 
fig.  4. 

Fig.  2,  an  index  attached  to  the  axis  of 
the  arc  of  a  cog-wheel,  to  work  in  the 
pins,  e. 

Fig.  3,  perspective  view  of  fig.  2. 

Fig.  4,  a  screw  to  work  in  the  hole, 
fig.  1. 

Fio.  5. 


the  list  of  tunes;  n,  the  index. 

1  remain  yours,  Ac., 

Shadbolt,  Jun. 


electrometallurgy. 

The  following  is  a  condensed  relation  of  a 
lecture  delivered  at  the  Koval  Institution, 
by  .Mr.  Alfred  Smee,  on  the  laws  regulat¬ 
ing  the  voltaic  deposit  of  metals,  from  the 
Athenaeum  report : — 

The  lecturer  commenced  by  recalling  to 
the  recollection  of  his  audience  an  experi¬ 
ment  shown  by  Prof.  Brande  on  a  previous 
evening,  that  the  metals  were  thrown  down 
from  their  solutions  at  the  negative  pole  of 
a  galvanic  battery.  The  differences  pro¬ 
duced  by  variations  in  the  galvanic  cur¬ 
rent  were  next  adverted  to,  and  the  reduc¬ 
tion  of  the  metal  was  shown  in  the  same 
decomposition  cell  to  be  very  different 
with  different  amounts  of  galvanic  cur¬ 
rent.  The  lecturer  next  exhibited  a  solu¬ 


tion  of  sulphate  of  copper  of  unequal 
strengths,  in  which  two  copper  poles,  con¬ 
nected  with  a  platinized  silver  battery, 
were  placed,  on  the  negative  pole  of  which 
the  metal  was  thrown  down  of  different 
qualities.  The  general  principle  drawn 
from  these  experiments  is,  that  the  power 
of  the  battery,  or  the  galvanic  power, 
must  be  regulated  to  the  strength  of  the 
metallic  solution.  The  various  kinds  of 
deposit  were  next  adverted  to — the  black 
powder  was  shown  by  a  long  piece  of  pla¬ 
tinized  silver — the  reguline  metal,  the 
type  of  which  was  a  hammered  electrotype 
plate — the  crystalline  deposit,  a  plate  of 
which  broke  to  pieces  with  the  slightest 
touch.  To  obtain  the  powder,  such  a 
quantity  of  electricity  in  relation  to  the 
strength  of  the  solution  must  be  employed, 
that  hydrogen  is  evolved  from  the  nega¬ 
tive  plate  in  the  decomposition  apparatus. 
Three  varieties  of  the  powdery  deposit 
were  then  briefly  adverted  to,  as  well  as 
its  application  to  the  formation  of  a  gal¬ 
vanic  battery,  when  deposited  upon  plates 
of  metal.  rIhe  reguline  metal  was  shown 
to  be  obtained  by  regulating  the  power  of 
the  battery  to  the  strength  of  the  solution, 
so  that  hydrogen  is  below  the  point  of 
evolution  from  the  negative  plate.  This 
law  belongs  to  all  metals  and  all  metallic  * 
solutions,  and  the  fact  was  shown  at  the 
lecture  with  gold,  silver,  copper,  and  iron. 
The  reduction  of  gold  with  relation  to 
gilding  was  explained,  and  a  silver  spoon 
was  gilt  in  the  presence  of  the  audience, 
with  the  potassa  solution  of  the  oxide  of 
gold.  Several  silver  forks  and  spoons,  a 
sugar-basin  gilt  of  an  excellent  colour  by 
this  process,  were  exhibited,  and  the  lec¬ 
turer  stated  that  it  was  coming  into  use  at 
Clerkenwell,  which  would  materially  save 
the  health  of  the  workmen,  who  suffer  se¬ 
verely  by  the  mercurial  fumes  of  the  pre¬ 
sent  process.  The  reduction  of  silver  was 
next  exhibited  from  the  ammonio  carbon¬ 
ate,  and  several  medals  made  in  this  way 
were  shown.  A  large  candelabrum  can¬ 
dlestick,  and  other  articles,  were  exhibit¬ 
ed,  plated  by  Elkington,  of  Birmingham, 
by  a  process  patented  by  him.  The  reduc¬ 
tion  of  iron  was  shown  on  a  polished  cop¬ 
per-plate,  which  was  connected  with  the 
zinc  of  a  small  tumbler  platinized  silver 
battery.  While  an  iron  nail  was  connect¬ 
ed  with  the  silver  of  the  battery,  the  cop¬ 
per  was  put  into  a  solution  of  the  proto¬ 
sulphate  of  iron,  and,  on  being  removed, 
had  all  the  appearance  of  a  polished  steel 
plate.  The  crystalline  deposit  was  next 
made  the  subject  of  examination  :  it  was 
described  to  arise  from  a  deficiency  of  elec¬ 
tricity  to  the  strength  of  the  solution.  The 
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application  of  crystalline  copper  for  orna¬ 
mental  purposes,  was  briefly  mentioned, 
and  electro-coppered  leaves,  baskets,  and 
plaster  medallions  exhibited.  The  lecturer 
next  described  the  means  by  which  the 
uniformity  of  the  strength  and  the  acidity 
of  the  solution  may  be  maintained  ;  and 
stated  the  porous  tube  apparatus  was  not 
at  all  adapted  for  the  refinements  of  elec¬ 
tro-metallurgical  operations.  The  decom¬ 
position  apparatus,  where  a  piece  of  me¬ 
tal,  similar  to  that  reduced,  is  made  the 
positive  pole,  to  be  dissolved  to  the  same 
amount  that  the  metal  is  reduced,  was 
stated  to  be  best  adapted  for  the  electro¬ 
metallurgist.  A  singular  circumstance 
was  noticed  to  take  place  on  the  reduced 
metal,  in  certain  cases:  from  a  lighter  so¬ 
lution  being  formed,  deep  grooves  or  lines 
are  produced,  which  leave  intervening 
ridges,  amounting,  in  some  cases,  to  an 
inch  or  more  in  height.  The  means  of 
overcoming  these  were  briefly  detailed ; 
the  most  important  being  the  position  of 
the  cast,  and  several  experiments  were 
shown  to  elucidate  this  phenomenon.  The 
regulation  of  the  quantity  of  electricity 
may  be  effected  by  varying  the  power  of 
the  battery,  either  by  increasing  or  di¬ 
minishing  its  size,  or  by  altering  its  ex¬ 
citing  solution.  The  size  of  the  positive 
pole  will  be  found,  in  all  cases,  to  regulate 
with  the  utmost  exactness  the  quantity  of 
electricity,  and,  therefore,  the  state  of  the 
metal.  Sometimes  it  is  even  necessary  to 
diminish  it  to  the  smallest  point,  as  in  the 
reduction  of  gold.  The  distance  between 
the  poles  and  the  temperature  was  noticed, 
as  affecting  the  quantity  of  electricity. 
Mr.  Smee  next  described  the  adhesion  and 
non  adhesion  of  the  reduced  metal  to  the 
surface  on  which  it  was  deposited,  to  be 
I  owing  to  a  film  of  air,  which,  being  pre- 
!  sent,  causes  a  separation  between  them, 
but,  when  removed,  adhesion  ensues.  At 
the  conclusion,  he  again  particularly  en¬ 
forced  the  grand  principle,  that,  to  obtain 
any  requisite  state  of  deposition,  from  any 
metallic  solution,  from  any  strength  of  so¬ 
lution,  from  any  salt,  the  galvanic  power 
must  be  regulated  to  the  strength  of  the 
metallic  solution. 

BILBROUGH’S  ATMOSPHERIC 
ENGINE. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — As  your  valuable  Magazine  is  in¬ 
tended  to  diffuse  knowledge  to  mechanics, 
allow  me  to  make  a  few  observations  on 
4t  Bilbrough’s  Atmospheric  Engine,”  de¬ 


scribed  in  No.  14.  Mr.  Bilbrough,  no 
doubt,  is  an  ingenious  mechanic ;  but  if 
he  considers  the  construction  of  his  en¬ 
gine  more  attentively,  I  think  he  will 
find,  that  the  action  he  expects  is  a  me¬ 
chanical  impossibility.  Suppose  a  quan¬ 
tity  of  air  is  forced  into  the  condenser,  d, 
by  means  of  the  syringe,  so  as  to  give  a 
pressure  of  one  pound  on  a  square  inch  of 
the  interior  of  the  vessel ;  every  square 
inch  of  such  interior  will  be  forced  out¬ 
ward  with  that  force,  by  the  laws  of  fluid 
pressure.  Suppose  the  area  of  the  piston, 
k,  for  the  sake  of  simplicity,  to  be  one 
square  inch,  it  will  be  forced  up  with  that 
force  ;  the  arms  of  the  beam  being  of  equal 
lengths,  the  upper  board  of  the  bellows  is 
forced  down  with  the  weight  of  one  pound. 
If  this  board  contain  100  square  inches, 
each  inch  will  exert  a  pressure  of  one-hun¬ 
dredth  part  of  a  pound  on  the  contained 
air,  by  virtue  of  the  laws  of  hydrostatics. 
Now  this  force  of  a  hundredth  part  of  a 
pound,  will  be  exerted  on  every  square 
inch  of  the  interior  of  the  bellows.  If 
the  area  of  the  nozzle  pipe,  m,  be  one 
inch,  then  the  force  tending  to  lift  the 
valve  leading  to  the  condenser,  will  be 
one-hundredth  part  of  a  pound  ;  whereas, 
as  before  shown,  the  pressure  on  every 
square  inch  of  the  interior  of  the  condenser 
is  ode  pound  on  each  square  inch,  conse¬ 
quently  the  pressure  tending  to  keep  down 
the  valve  must  be  one  pound,  independent 
of  its  weight;  whereas  the  force  tending 
to  lift  it,  is  only  one-hundredth  part  of  a 
pound.  It  follows,  from  the  mechanical 
properties  of  fluids,  that  not  only  will  the 
engine  cease  to  act  after  the  syringe  ceases 
to  be  worked,  but  that  no  degree  of  con¬ 
densation,  even  to  bursting  the  condenser, 
could  work  the  engine'  at  all. 

1  remain  yours,  &c., 

Thos.  Reeves,  Jun. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  saw  in  your  publication  of  the 
27th,  a  description  of  a  new  engine  under 
the  title  of  “  Bilbrough’s  Atmospheric 
Engine.”  Mr.  Bilbrough  says  he  has 
made  a  mode!  of  the  engine,  but  he  does 
not  say  whether  it  will  run  or  not ;  per¬ 
haps  he  will  be  kind  enough  to  send, 
through  your  Journal,  the  dimensions  of 
his  modei:  1st,  the  length  of  the  model  ; 
secondly,  diameter  of  cylinder,  with  the 
length  of  it;  3rdly,  length  of  crank,  and 
diameter  of  driving  wheels  ;  4thly,  size  ol 
bellows  and  air-receiver  or  condenser; 
Sthly,  length  of  the  beam  ;  6’thly,  breadth 
of  the  engine  between  the  driving  wheels  ; 
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7thlv,  rate  it  runs,  or  yards  of  ground  it 
travels  per  minute. 

Yours  most  respectfully, 

\V.  E.|  Jun. 

[That  no  machine  can  permanently  art 
by  means  of  an  impulse  derived  from  its 
own  mechanical  functions,  is  as  certainly 
true,  as  it  is  that  a  man  cannot  lift  him- 
self  up  by  the  hair  of  his  head,  or  that  a 
man  in  a  boat  cannot  impel  it  forward 
without  an  external  fulcrum ;  but  we 
ought  not  to  reject  a  suggestion  because 
it  is  defective  in  some  particular  point, 
even  though  that  defect  may  have  pro¬ 
ceeded  from  a  misconception  of  one  of 
those  elementary  and  fundamental  laws, 
which  every  machinist  is  expected  to  be 
acquainted  with  —  provided  it  exhibits 
other  ideas  worthy  of  consideration.  The 
application  of  condensed  atmospheric  air 
as  a  locomotive  power,  is  not  a  new  inven¬ 
tion.  In  1838,  Mr.  Pelletan  obtained  a 
patent  in  France  for  moving  locomotive 
machines  by  means  of  condensed  air.  lie 
considered  that  a  wrought- iron  vessel,  not 
being  exposed  to  the  action  of  fire,  might 
easily  be  made  to  support  a  pressure  of 
twenty  atmospheres  ;  and  it  was  observed 
by  M.  Arago,  that  “  the  pressure  of  fif¬ 
teen  atmospheres  need  not  create  any  ap¬ 
prehension  of  the  reservoir  bursting;  for 
though  it  would  be  impossible  to  employ 
so  great  a  pressure  in  a  vessel  exposed  to 
heat,  it  may  be  operated  with  safety  in 
this  case.”  (See  Mechanic,  vol.  4,  No. 
140,  ().  S.)  This  supply  of  condensed  air 
must  be  obtained  from  fixed  steam-engines 
placed  from  distance  to  distance  along  the 
road.  The  bellows  proposed  by  Mr.  Bil- 
brough,  would  be  of  no  utility  whatever, 
if  moved  by  the  piston  power ;  but  it  might 
be  advantageously  employed  as  a  break, 
by  being  thrown  into  action  in  a  descent, 
or  in  any  circumstances  when  a  superflu¬ 
ous  accumulation  of  momentum  in  the 
train  can  be  brought  to  act  upon  it.  This 
bellows,  or,  rather,  forcing  pump,  it  must 
be  recollected,  will  sustain  the  same  pres¬ 
sure  as  the  reservoir  into  which  the  air  is 
injected  ;  a  strong  iron  cylinder,  with  a 
very  close  fitted  piston,  would,  perhaps,  be 
the  most  convenient  form _ I  d.] 


LEU  IS’S  WATER  RAM. 

“  Lewis’s  Water-ram,”  described  in  No. 
14,  appears  to  me  to  be  useless.  The  wa¬ 
ter  in  the  pipe,  L,  would,  by  its  own  pres¬ 
sure,  remain  at  the  same  height  as  that 
in  the  cistern.  When  the  cock  at  the  end 
of  the  pipe,  E,  was  shut,  the  water  would 
strike  the  cock  with  the  same  force  os  any 


solid  body,  moving  with  the  same  velwitv 
and  of  the  same  weight ;  and  the  sides  of 
the  pipe  near  the  cock  would  also  sustain 
a  pressure  ;  but  as  for  the  water  recoiling 
back  into  the  air-vessel  leaving  a  vacuum 
in  the  tube,  is  what  I  do  not  consider  self- 
evident;  and  if  Mr.  I^ewis  has  construct¬ 
ed  such  a  one,  and  knows  the  fact,  I  should 
like  to  he  informed  of  it. 

The  remarks  1  have  made,  nre  intended 
onlv  to  give  information  to  others,  if  I 
am  right,  and  to  myself  if  I  am  wrong. 

T.  Reeves,  Jun. 


INSTITUTIONS. 

i.F.CTrnp.s  nuuiNO  tub  wbf.k. 

London  Mechanic*  Institution,  20,  Southampton 
Buildings,  Chancery  Lane.  Wednesday,  April 
14,  J.  Pereira,  on  Organic  Chemistry. 

Friday,  April  16,  K.  W.  Buss,  Ksq.,  on  the 
Pic  turesque.  At  half-past  eight  precisely. 

Tf'exlminster  I /it  era  ry  and  Scientific  Institution. 
t»  and  7,  Great  Smith  Street.  — Thursday, 
April  15,  C.  Cowden  Clarke,  Ksq.,  on  Prior, 
Addison,  and  Swift  At  half-past  eight 

Bermondsey  and  Rotherhiihc  Literary  and  Scien¬ 
tific  Institution ,  4],  Church  Street  Rolher- 
hithc. — Thursday,  April  15,  Mr.  Lewthwaitc's 
Fourth  lATture  on  Pneumatics.  At  half-past 
eight  precisely. 

Mr.  U'ilhy's  Pestalozzian  Academy,  Worship 
Square. — Tuesday,  April  13,  Master  Johnson, 
on  Botany.  At  a  quurter  past  seven. 


TO  CORRESPONDENTS. 

J.  A-  M.'s  communication  is  an  advertisement. 

R.  Hammond.' — It  is  impossible  for  us  to  say  lour 
far  his  apparatus  may  resemble  or  differ  from 
the  construction  of  an  ordinary  ett g inc-ium i ny 
machine,  without  a  fuller  description.  The 
circumstance  of  its  briny  applied  to  a  common 
lathe,  does  not  necessarily  imply  that  its  princi¬ 
ple  is  new. 

C.  M  •  Tongue  will  perceive  that  he  has  hern  an¬ 
ticipated  iu  his  objections  to  Bilhrouyh's  at  mo. 
spheric  engines.  Ure  entirely  ayne  with  him 
in  his  remarks,  and  should  have  felt  still  more 
y ratified  if  he  had  gone  a  little  farther,  and, 
after  pointing  out  defects ,  had  suggested  in- 
provements  ( which  he  is  tee 1 1  capable  of  doing), 
and,  in  blowing  away  the  chiff,  he  had  not  also 
rejected  the  useful  grain. 
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every  Siuirday,  by  G.IIfrger,  Holywell  Street, 
Strand;  and  may  he  had  of  all  Booksellers 
and  Ncvamer.  in  Town  and  Country. 
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SPROHLE'S  WATER  WHEEL 

GOVERNOR. 

To  the  Editor  of  the  Penny  Mechanic  awl 
Chemist. 

(See  Kn graving,  front  page.) 

Sir, — I  believe  no  principle  of  a  water¬ 
wheel  governor  is  known  to  the  mechanic¬ 
al  world,  by  which  the  wheel  can  he  made 
to  maintain  a  constant  and  steady  mo¬ 
tion.  This  desideratum,  though  generally 
known,  may  be  here  illustrated,  that  the 
comparison  between  the  action  of  the  go¬ 
vernor  now  employed,  and  the  plan  of  one 
I  show,  may  be  drawn  satisfactorily. 

The  drawing  represents  a  water* wheel 
between  both  plans  of  governors  or  regu¬ 
lators,  as  they  are  called.  Fig.  1  is  the 
one  now  in  repute  ;  fig.  2  is  mine.  1  have 
shown  fig.  I  with  as  few  parts  as  possible, 
that  its  action  might  seem  distinct  and 
clear  to  all,  where  o  is  called  governor; 
its  purpose  being  to  bring  into  action  the 
power  of  the  machinery  to  raise  or  depress 
the  sluice  which  opens  the  water  on  the 
wheel,  as  on  w  w  :  a  b  are  wheels  which, 
according  as  the  motion  of  the  wheel,  w  w, 
is  affected  hy  laying  on  or  disengaging 
the  machinery,  are  thrown  in  geer  by  the 
governor,  o,  with  the  wheel,  c;  the  mo¬ 
tion  of  which  is  communicated  to  the  seg¬ 
ment  wheel,  e,  by  the  pinion,  d ,  and  from 
thence  to  sluice  (not  shown)  by  the  link,  /. 
In  following  up  the  action  of  this  go¬ 
vernor  on  the  wheel,  w  w,  gaining  or 
losing  motion,  it  will  be  seen  that  the  j 
water  will  be  opened  or  shut  to  the  wheel  j 
in  a  uniform  accelerating  quantity,  con-  j 
tinned  to  the  last  moment  the  wheel,  a  or 
by  remains  in  geer  with  the  wheel,  c  ;  for,  | 
as  the  governor  accelerates  or  diminishes 
in  speed  with  the  water-wheel,  the  sluice 
will  be  made  to  continually  increase  or 
diminish  the  supply  of  water,  not  in  an 
inverse  ratio  to  the  increase  or  decrease  of 
speed,  but  in  a  ratio  exactly  correspond¬ 
ing  to  the  altering  speed  of  the  water- 
wheel. 

This  action  in  the  regulator  must,  con¬ 
sequently,  l**ave  the  top  buckets  of  the 
water-wheel  too  full  or  too  empty  for  it 
to  continue  the  motion  it  has  acquired  at 
the  instant  the  wheels,  c  and  a  or  c  and  b , 
are  thrown  out  of  geer  by  the  governor,  g  ; 
and,  consequently,  the  motion  of  the  wa 
ter-wheel  is  ever  subject  to  continual 
changes,  and,  when  its  uniformity  is 
broken,  this  governor  cannot  water  it  for 
a  length  of  time. 

The  regulator  at  fig.  2  runs  thus  : — o  is 
the  link  to  the  sluice  and  lever;  n  f  is  a 
link  from  lever,  n,  to  the  easy-fitted  pis¬ 


ton,  p,  in  the  cylinder,  s.  From  the  bot¬ 
tom  of  cylinder,  s,  to  the  bottom  of  the 
water-fall,  is  attached  a  small  pipe,  y  y , 
which  is  turned  upvudi  Rt  i,  to  rouln 

water  within  ;  r  is  the 
regulating  valve,  moie 
fully expla  ned  by  fig-  3, 
where  v  is  the  valve,  yy 
the  branches  of  y  y, 
lig.  2,  and  /  another 
branch  connected  with 
the  water  -  receiver, 
breasting  the  wheel.  It  is  the  common  go¬ 
vernor,  which  acts  on  the  valve,  r,  by  the 
lever,  q\  v  is  a  small  air-hole  in  the  piston,  p. 

Let  the  lever,  7,  be  connected  to  such  a 
valve  as  t>,  fig.  3;  let  the  cylinder,  s,  have 
an  area  that,  by  the  column  of  w’ater,  y  y 
(which  need,  nor  can  be  no  deeper  than 
thirty-two  feet),  it  will  bring  down  the 
piston,  p,  with  a  force  double  the  weight 
of  the  sluice  ;  then  it  will  be  seen,  if  the 
valve,  r,  be  moved  in  the  direction  of  the 
arrow,  the  water  from  the  receiver  will 
flow  down  the  branch,  /,  up  y}  into  the 
cylinder,  s,  following  up  the  piston, 
as  it  ascends  by  the  now  preponderating 
weight  of  the  sluice;  but  if  the  valve,  t>, 
be  moved  in  the  opposite  direction,  then 
wi-1  (he  column  of  water,  y  y,  be  made 
complete;  and  the  other  communication 
being  closed,  (he  piston,  p,  will  now  be 
made  to  obey  a  counter-motion,  since  the 
column  of  water  is  twice  the  weight  on  the 
piston  that  the  sluice  is. 

If  the  water-wheel,  with  this  regulator, 
be  now  supposed  to  have  gained  or  lost 
motion,  the  valve,  t>,  instantly  obeying  the 
action  of  the  governor,  K — in  the  manner 
the  throttle-valve  of  the  steam-engine 
would  do— is  turned  with  or  against  the 
arrow.  Suppose  the  rise  of  the  piston,  p, 
or  the  falling  of  the  piston,  is  now  taking 
place ;  and  when  the  sluice,  opened  or 
shut,  on  or  off,  as  much  water  as  just  to 
begin  to  restore  the  due  motion  of  the 
water-wheel,  w  w  ;  then  will  the  conti¬ 
nued  increase  or  decrease  of  water  to  the 
wheel  be  inversely,  as  the  continual  in¬ 
crease  or  decrease  of  motion  regained  ;  for 
as  the  proper  motion  is  being  restored,  the 
valve,  e,  is  closing  or  moving  into  the 
position  it  is  seen  in,  and,  consequently, 
the.sluice  is  subjected  in  rising  or  falling  to 
the  motion,  which  l>egins  to  vanish  the 
moment  the  wheel  begins  to  regain  its 
proper  speed,  and  disappears  altogether  the 
instant  the  speed  of  wheel  is  regained,  or 
the  valve,  c,  closed. 

Yours  most  respectfully, 

Matthew  Eproule, 
Engineer. 


Limehouse. 
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STARKEY’S  ELECTROTYPE  APPARATUS. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — There  are  several  different  kinds  of 
apparatus  manufactured  for  the  working 
in  metals  by  electricity,  but  all  of  them 
lay  open  to  very  great  improvements — the 
chief  of  them  being  made  of  porous  earth¬ 
enware  cylinders  and  earthenware  troughs, 
which  are  so  liable  to  get  broken.  I  send 
you  a  sketch  of  one  of  my  construction  for 
your  inspection,  which  will  be  found  pos¬ 
sessing  great  advantages  over  those  now 
in  general  use.  By  your  inserting  it  in  your 
valuable  work,  will  much  oblige 
Yours,  &c., 

G.  Starkey, 

Chemist,  &c. 

Church  Street,  Shoreditch. 

Description  of  the  Engraving. 

A  a  is  a  mahogany  trough,  twelve  inches 
long,  eight  inches  wide,  and  six  inches 
deep  ;  B  b  is  the  two-porous  partition  ;  it 
consists  of  a  mahogany  frame  a  little 
smaller  than  the  trough,  upon  which  is 
strained  a  piece  of  bladder  ;  c  c  is  a  plate 
of  zinc,  one-eighth  of  an  inch  in  thick¬ 
ness,  the  width  and  depth  of  the  trough  ; 
n  D  are  two  binding  screws,  soldered  to 
tbe  zinc  plate ;  E  E  is  a  plate  of  copper, 
upon  the  back  of  which  are  soldered  two 
copper  wires,  G  G,  which  are  secured  by  the 
binding  screw  when  in  action.  When  a 
duplicate  of  an  engraving  is  intended,  a 
small  globule  of  mercury  is  placed  on  the 
copper  plate  of  the  apparatus,  upon  which 
are  placed  the  plate,  &c.,  c  c,  to  be  copied. 
The  inside  of  the  trough  frame  is  covered 
with  the  following  composition  ; — Three 
parts  of  black  resin,  one  part  of  brim¬ 
stone,  are  to  be  melted  in  a  pipkin  ;  when 


melted,  are  to  be  poured  into  a  sufficient 
quantity  of  linseed  oil  to  make  it  thin 
enough  to  work  with  a  brush  ;  two  or 
three  coatings  of  this  composition  are  suf¬ 
ficient  to  render  it  impervious  to  any  fluid 
that  may  be  put  in. 


FRICTION  IN  LOCOMOTIVE 
ENGINES. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — To  drive  with  a  velocity  of  thirty 
miles  per  hour,  supposing  the  driving- 
wheels  to  be  five  feet  in  diameter,  which  is 
the  average  size,  it  will  give  a  circumfe¬ 
rence  of  fifteen  feet  seven  inches  ;  it  must, 
therefore,  be  propelled  through  a  space  of 
forty-five  feet  per  second.  To  accomplish 
this  with  wheels  of  five  feet  diameter, 
they  must  be  made  to  revolve  at  the  rate 
of  very  nearly  three  revolutions  per  se¬ 
cond  ;  and,  as  each  revolution  requires 
two  motions  of  the  piston  in  the  cylinder, 
it  follows  that  each  piston  must  move 
three  times  forward  and  three  times  back¬ 
ward  in  the  cylinder  in  a  second  ;  that 
steam  must  be  admitted  six  times  per  se¬ 
cond  from  the  steam-chest  to  each  cylin¬ 
der,  and  discharged  six  times  per  second 
from  each  cylinder  into  the  blast  pipe. 
The  motion,  therefore,  of  each  piston,  sup¬ 
posing  it  to  lie  uniform,  must  divide  a  se¬ 
cond  into  six  equal  parts,  and  the  puffs,  of 
the  blast-pipe  in  tbe  chimney,  must  divide 
a  second  into  twelve  equal  parts,  i  be 
motion  of  the  slides  and  other  reciprocat¬ 
ing  parts  of  the  machinery,  must  liken  ise 
correspond.  The  injury  sustained  to  the 
reciprocating  parts  of  the  machinery  in 
\  consequence  of  the  quick  motion,  it  has 
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caused  frequent  attempts  to  have  been 
made  to  remedy  the  defect,  and  to  obtain 
greater  speed  with  an  equal  or  diminished 
rate  of  the  motion  of  the  piston,  by  the 
adoption  of  driving-wheels  of  a  greater 
diameter.  These  experiments  have  been 
made  with  wheels  varying  from  five  to 
seven  feet  in  diameter.  In  some  cases 
their  magnitude  has  been  increased  to  ten 
feet ;  but  it  does  not  yet  appear  that  any 
advantages  have  attended  them,  and  they 
have  been  accordingly,  for  the  most  part, 
abandoned. 

Power  must  be  provided  for  opening  or 
closing  the  valves  or  slides,  for  working 
the  air-pumps,  hot-water  pump,  and  cold- 
water  pump,  and  overcoming  the  friction 
on  the  journals  and  centres  of  the  parallel 
motion,  the  main  axle  of  the  beam,  the 
connecting  rods,  cranks,  and  flv-wheel 
axle.  , 

It  will  be  apparent  how  very  much 
these  sources  of  resistance  must  vary  in 
different  engines,  and  how  rough  an  ap¬ 
proximation  any  general  estimate  must  be 
of  their  gross  amount  of  friction. 

G.  E.  Holt. 

Liverpool. 

CHEMISTRY  OF  GEOLOGY. 

No.  V. 

METALS,  THE  OXIDES  OF  WHICH  ARE 
NEITHER  EARTHS  NOR  ALKALIES. 

(Concluded  from  page  132 .) 

1.  Taking  water  at  a  temperature  of  00°, 
as  the  unit  of  comparison,  it  has  been 
found  that  the  specific  gravity  of  the  su¬ 
perficial  parts  of  the  globe,  as  judged  of  by 
w  eighing  the  most  prevalent  rocks,  is  from 
21  to  3.  The  greater  part  of  the  metals 
range  between  that  density  and  21. 

By  direct  experiments  and  comparison 
of  local  attraction  of  mountains  and  insu¬ 
lated  masses  of  matter  with  the  general  at¬ 
traction  of  the  globe,  the  mean  density  of 
our  planet  has  been  inferred  to  be  about' 
five  times  and  a  half  that  of  water.  This 
result  is  found  sufficiently  in  accordance 
with  astronomical  considerations,  to  allow 
us  to  adopt  it  for  geological  reasoning. 
The  interior  parts  of  the  globe  must, 
therefore,  be  heavier  than  the  exterior 
rocks. 

I  o  account  for  the  above  discrepancy, 
some  have  imagined  that  the  terrestrial 
nucleus  may  be  metallic;  that  it  may 
correspond,  for  example,  with  the  specific 
gravity  of  iron,  which  is  about  7.  Hut 
here  a  curious  question  arises  in  regard  to 
the  form  which  materials,  whether  solid, 
liquid,  or  gaseous,  might  assume,  if  sub- 
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jected  to  the  enormous  pressure  which 
must  exist  at  the  earth’s  centre.  Accord¬ 
ing  to  Professor  Leslie,  at  the  centre, 
marble  would  he  compressed  1  Iff  times; 
water,  three  millions  of  times,  and,  with 
regard  to  air,  the  condensation  would  be 
inconceivable,  the  number  required  to  ex¬ 
press  it  being  764  with  100  cyphers  an¬ 
nexed.  It  follows,  that  if  the  entire  mass 
is  composed  of  such  materials  as  are  visi¬ 
ble  at  the  surface,  the  compression  of  the 
parts  within  will  mount  so  rapidly  as  we 
descend,  that  the  mean  density  of  the 
whole  w’ill  very  far  exceed  that  of  five 
times  and  a  half  the  density  of  water, 
which  results  from  the  experiments  of  La- 
Place.* 

Calculations  of  this  kind,  however,  in¬ 
volve  suppositions  as  to  the  continuity  of 
the  law  of  the  density  of  elastic  bodies 
being  proportional  to  the  pressure  upon 
them  :  they  are  thus,  in  strictness,  liable 
to  objection  ;  but  the  error  which  might 
arise  from  this  cause,  is  quite  unimportant 
for  the  argument  in  the  text.  We  must, 
therefore,  admit,  that  either  the  interior 
substances  are  naturally  lighter  ;  that  they 
are  of  so  different  a  nature,  as  to  yield  but 
little,  even  to  the  immense  pressure  upon 
them;  or  that  their  inherent  elasticity  is 
aided  by  some  principle  of  expansion, 
which  balances  a  part  of  the  pressure  to 
the  centre. 

2.  To  aid  us  in  choosing  between  these 
cases,  we  may  call  in  the  assistance  of 
mathematical  science  and  astronomical 
observations;  from  which  it  results,  1st. 
That  the  earth  has  been  discovered  to  he 
of  an  oblate-spheroidal  form,  bulging  out 
at  and  about  the  equator,  and  flattened 
at  the  poles  ;  that  the  earth,  in  fact,  is  of 
such  a  figure  as  would  he  produced  by 
revolution  on  its  axis,  provided  the  con¬ 
stituent  matter  of  the  globe  were  in  such 
a  state  as  to  be  allowed  freely  to  arrange 
itself  in  obedience  to  the  central  and 
tangential  forces  concerned.  2ndly.  It  is 

*  Air  compressed  into  the  fiftieth  part  of  its 
volume,  has  its  elasticity  fifty  times  augmented. 
If  it  continued  to  contract  at  that  rate,  it  would, 
from  its  own  incumbent  weight,  acquire  the  den¬ 
sity  of  water  at  the  depth  of  thirty -four  miles. 
But  water  itself  would  have  its  density  doubled 
at  the  depth  of  ninely-thrce  miles,  and  would 
even  attain  the  density  of  quicksilver  at  n  depth 
of  :W2  miles.  Descending,  therefore,  towards 
the  centre,  through  nearly  1000  miles,  the  con¬ 
densation  of  ordinary  substance*  would  surpass 
the  utmost  powers  of  conception.  Dr.  Young 
says,  that  steel  would  be  compressed  into  ono- 
fourth,  and  stone  into  one-eighth  of  its  bulk  at 
the  earth  s  centre.’  — Mr».  Mary  Somerville  in  her 
excellent  trork  entitled  “  ('annexion  of  the  Chyti. 
cal  Sciences.” 
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ascertained,  as  a  conseqxience  of  the  theory 
of  the  moon’s  motions,  that  the  interior 
parts  of  the  earth  are  not  only  more  dense 
than  the  exterior,  but  that  the  inner  sur¬ 
faces,  of  equal  density,  are  symmetrical  to 
the  same  centre  and  axis  as  the  external 
elliptical  figure. 

From  these  observations  conjoined,  there 
is  no  doubt  that  the  matter  of  the  globe, 
having  free  relative  motion,  was  arranged 
tinder  the  double  influence  of  central  and 
tangential  forces  ;  and,  consequently,  that 
the  substances  in  the  interior  must  be 
naturally,  at  least,  as  heavy  as  those  near 
the  surface,  under  the  same  circumstances. 

Free  relative  motion  to  the  extent  here 
required — viz.  to  the  central  parts,  implies 
a  total  incoherence  or  fluidity  of  the  mass 
of  the  globe.  Such  fluidity  appears  per¬ 
fectly  intelligible,  as  the  effect  of  a  gene¬ 
ral  and  pervading  high  temperature  ;  and, 
perhaps,  this  is  the  only  supposition  which 
will  at  all  meet  the  case.  But  it  derives  a 
considerable  accession  of  probability  from 
the  fact,  that  the  earth  is  even  now  hot 
within;  a  point  on  which  all  experiments 
on  subterranean  temperature,  in  mines, 
wells,  and  springs,  and,  perhaps,  the 
grander  phenomena  of  volcanos,  appear  to 
agree. 

From  all  this  we  obtain,  as  the  most 
probable  solution  of  the  problem  of  the 
constitution  of  the  interior  parts  of  the 
earth,  that  the  substances  therein  occur¬ 
ring  have  such  analogies  to  those  now 
seen  near  the  surface,  that  they  would 
have  been  subjected  to  very  much  greater 
condensation  than  they  have  suffered  ; 
the  globe  would  have  been  denser  than  it 
is,  were  it  not  for  the  expansive  influence 
of  heat  in  the  interior  of  the  planetary 
mass.  Whether  the  inner  or  medial  parts 
of  the  substance  of  the  globe  be  fluid  or 
solid,  must  remain  for  very  refined  re¬ 
searches  in  physical  astronomy  to  decide  ; 
if,  indeed,  evidence  can  be  collected  on 
points  involving  the  consideration  of  fixity 
or  motion  of  the  interior  masses,  sufficient¬ 
ly  precise  to  give  authority  to  the  rigorous 
results  of  calculations  applied  for  the  pur¬ 
pose  of  testing  this  great  question.  Mr. 
Ilopkins  has  been  engaged  in  the  great 
labour  of  discussing  the  phenomena  of 
precession  and  nutation  with  this  view. 

ir  - 

MINERALOGY. 

No.  IV. 

URANIUM. 

This  metal  exists,  combined  with  sulphur 
and  a  portion  of  iron,  lead,  and  silex,  in 
the  mineral  termed  pechblende  or  oxide 


of  uranium  ;  combined  with  carbonic  acid, 
it  forms  chalcolite  or  green  mica,  and, 
mixed  with  oxide  of  iron,  it  constitutes 
the  uranitic  ochre.  It  is  always  found  in 
the  state  of  an  oxide,  with  a  greater  or 
smaller  portion  of  iron,  or  mineralized 
with  sulphur  and  copper.  The  ores  of 
this  metal  are  principally  found  in  the 
mines  of  Saxony.  Uranium  exhibits  a 
mass  of  small  metallic  globules  aggluti¬ 
nated  together  ;  its  colour  is  a  deep  grey 
on  the  outside,  in  the  inside  it  is  a  pale 
brown.  It  is  very  porous,  and  is  so  soft, 
that  it  may  be  scraped  with  a  knife.  It 
has  but  little  lustre  ;  its  specific  gravity  is 
6.440.  It  is  more  difficult  to  be  fused  than 
even  manganese.  When  intensely  heated 
with  phosphate  of  soda  and  ammonia,  or 
glacial  phosphoric  acid,  it  fuses  with  them 
into  a  green-coloured  glass  ;  with  borax, 
it  melts  only  into  a  grey  opaque  scoria- 
ceous  bead.  It  combines  with  phosphorus, 
and  alloys  with  mercury.  It  is  not  at 
present  used  in  the  arts,  probably  on  ac¬ 
count  of  its  extreme  scarcity*  In  order  to 
obtain  uranium  in  the  metallic  state,  the 
black  ore  of  uranium  or  pechblende,  is  first 
freed  from  sulphur  by  heat,  and,  cleared 
from  the  adhering  impurities  as  carefully 
as  possible,  it  is  then  to  be  digested  in  ni¬ 
tric  acid  ;  the  metallic  matter  that  is  con¬ 
tained  is  thus  completely  dissolved  ;  the 
solution  is  then  precipitated  by  carbonate 
of  soda  or  potash.  The  precipitate  has  a 
lemon-yellow  colour  when  it  isjpure  ;  this 
yellow  carbonate  is  then  made  into  a  paste 
with  oil,  and  exposed  to  a  violent  heat  in 
a  crucible  containing  and  lined  with  char¬ 
coal.  The  heat  should  be  equal  to  I  TO0 
of  Wedgwood’s  pyrometer. 

COBALT. 

We  meet  with  this  metal  almost  always 
alloyed  with  other  metals  in  the  form  of  a 
sulphuret ;  or  combined  with  an  acid, 
with  arsenic  and  other  metals,  it  forms 
the  dull-white  cobalt  ore.  Large  quanti¬ 
ties  of  this  ore  are  found  in  Germany,  from 
whence  it  is  exported  to  Saxony,  to  supply 
their  large  cobalt  works ;  it  is  likewise 
found  combined  with  iron.  Cobalt,  when 
in  a  pure  state,  is  of  a  steel-grey  colour, 
wi  h  a  tinge  of  red,  and  a  fine  close  grain. 
Its  specific  gravity  is  between  7.''  00  and 
7.811.  It  is  attacked  by  the  greater  num¬ 
ber  of  the  acids;  its  solutions  in  different 
acids  become  green  when  heated,  and  in¬ 
stantly  disappear  when  cold.  Muriate  of 
cobalt,  when  written  with,  yield  figures 
of  a  green  colour ;  but  acetate  of  cobalt 
yields  figures  of  a  blue  colour.  I  hese  phe¬ 
nomena  arrested  particularly  the  attention 
of  former  chemists,  and,  accordingly,  to 
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ihHr  fanciful  wav,  they  gave  them  the 
name  of  sympathetic  inks  ;  an  appellation 
appropriated  to  all  liquids,  the  characters 
of  which  are  colourless  and  invisible  when 
written  on  paper,  hut  become  visible  and 
coloured  by  undergoing;  certain  processes  ; 
and  likewise  to  those  which  form  charac¬ 
ters  on  paper  susceptible  of  changing  co¬ 
lour  by  artificial  methods,  t  'oball  takes 
fire  in  chlorine  pas.  It  produces  fine  co- 
lour  in  porcelain,  enamels,  artificial  perns, 
&c.  The  process  for  ohtaininp  pure  co. 
halt  is  the  following  : — Take  one  ounce  of 
the  ore  reduced  to  powder  ;  pour  over  it, 
in  a  Florence  flask,  three  ounces  of  nitro- 
muriatic  acid  ;  assist  its  nction  by  means 
of  a  spirit-lamp  till  nearly  the  whole  of 
the  ore  is  dissolved  ;  let  the  mixture 
stand  undisturbed  fora  few  hours;  decoct 
the  supernatant  fluid,  and  filter  it  gradu- 
nlly:  the  insoluble  residue  consists  of  sul¬ 
phur  and  silex  ;  to  the  hefore-obtnined 
solution,  carbonate  of  potash,  dissolved  in 
water,  must  he  added  ;  when  no  farther 
precipitates  are  produced,  filter  the  whole. 
'Flip  precipitate  that  remains  in  the  filter 
must  he  repeatedly  washed  by  pourinp 
distilled  water  over  it,  and  then  dry  it. 
The  precipitate,  thus  obtained,  consists  of 
iron,  arsenic,  and  cobalt.  In  order  thus 
to  separate  these  metals,  it  must  he  apain 
dissolved  in  dilute  nitric  acid  ;  decompose 
this  solution  hy  liquid  ammonia,  collect 
the  precipitate  that  ensues,  and  dissolve  it 
in  acetous  acid,  and  suffer  this  solution  to 
evaporate  slowly.  Hv  this  process  the 
iron  becomes  separated  in  the  form  of  a 
red  powder;  the  solution  must,  therefore, 
he  again  filtered  The  filtered  solution 
now  contains  arsenic  and  cohalt ;  to  this 
solution  must  he  added  liquid  ammonia, 
which  will  separate  the  arsenic  from  the 
cobalt,  i  he  solution,  which  only  con¬ 
tains  the  cobalt  now,  must  he  evaporated 
to  dryness,  and  mixed  with  black  flux  and 
borax,  and  then  exposed  to  a  stronp  heat 
in  a  crucible  for  at  least  an  hour  and  a 
half.  Metallic  cobalt  will  then  be  found 
at  the  bottom  of  the  crucible. 

(i.  S  T  A  n  K  E  Y , 
Mineralogies]  Ciw.uii.-t_ 
Church  Street,  Shoreditch. 

ROUQtTETTE\S  NEW  PATENT 
PAINT. 

This  invention  consists  in  a  pigment 
made  of  oxide  of  zinc,  burned,  washed, 
and  dried,  and  mixed  with  oil  or  tar,  to 
such  consistence  as  may  be  required,  ac¬ 
cording  to  the  purpose  to  which  it  is  to 
be  applied.  I  he  inventer  thus  describes 
his  process  : — 


I  take  oxide  of  zinc,  either  in  the  *f»u» 
commonly  called  flowers  of  zinc  (by  which 
I  mean  the  fine  particles  that  detach  them¬ 
selves,  and  are  carried  off  by  the  strength 
of  the  fire  in  the  manufacture  of  zinc  or 
spelter),  or  in  the  state  of  scoria  or  subli¬ 
mate,  as  it  is  found  in  the  upper  part  of 
furnaces,  where  iron  or  other  ore  contain- 
inp  zinc  or  spelter  is  worked,  and  in  that 
state  c  mimotily  called  tuttv;  or  in  the 
state  of  dust,  dross,  or  scum,  ns  produced 
by  the  remeitiup  of  the  metal  in  zinc  roll- 
!  ing  works;  or  as  it  is  found  sublimed,  or 
otherwise,  in  factories  where  brass  is 
made;  or  I  take  a  mixture  of  flowers  of 
zinc,  in  equal  parts,  with  either  of  the 
other  before-named  materials,  which  I 
prefer,  and  submit  it  to  my  first  or  burn- 
inp  process,  as  follows: — Having  spread 
it,  in  a  finely  pulverized  and  sifted  state, 
on  the  bottom  of  an  ordinary  oven  or  fur¬ 
nace,  in  a  layer  of  about  two  inches  thick, 

I  heat  it  till  it  ignites,  keeping  the  bottom 
of  the  oven  nt  a  cherry-red  heat,  as  long 
as  any  flame  is  emitted  from  the  layer,  and 
stirring  the  layer  the  whole  time.  When 
it  ceases  to  flame,  the  burning  for  the 
purposes  of  the  said  invention  is  complet¬ 
ed,  and  the  ashes  or  remaining  oxide,  be¬ 
ing  removed  from  the  nvin,  are  put  into 
iron  troughs  to  cool,  and,  when  cool,  are 
passed  through  a  fine  sieve.  The  line 
powder,  thus  obtained,  I  then  submit  to 
my  second  process  of  washing  or  elutria- 
tion,  which  may  be  accomplished  by  any 
of  the  ordinarv  methods  ;  hut  that  which 
I  prefer  is  as  follows  : — I  place  a  cask, 
filled  with  pure  cold  water,  on  a  stand 
about  three  feet  from  the  ground.  I  his  cask 
must  have  two  discharge-hole*  in  it  —  one 
above  the  other,  the  lower  one  being  about 
one-third  of  the  height  of  the  cask  from 
the  bottom,  and  the  upper  one  about  two- 
thirds;  these  holes  must  be  stopped  with 
plugs.  'I  he  aforesaid  sifted  oxide  or  pro¬ 
duct  from  the  oven  being  pi  ceil  in  the 
water,  it  should  be  stirred  briskly  for  a 
minute  or  two  with  a  stick,  and  the  up¬ 
per  plug  then  removed,  when  the  water, 
which  will  be  highly  charged  at  first, 
should  be  allowed  to  run  off  into  a  vessel 
placed  below  to  receive  it-  it  should  he 
allowed  to  run  off  in  this  manner  till  the 
water  runs  clear,  when  the  upper  hide 
should  lie  plugged  again,  and  the  lower 
hole  opened,  and  the  discharge  allowed 
to  continue  till  the  water  also  runs  clear 
from  that  hole,  and  then  the  lower  hole 
should  be  plugged  ngnin.  I  he  liquid  mix¬ 
ture,  thus  obtained,  should  be  allowed  to 
settle,  and  the  clear  surface-water  then 
poured  off.  7' he  sediment,  thus  obtained, 
should  be  placed  in  a  slow  oven,  or  in  the 
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sun  to  dry  partially;  and  when  by  evapo¬ 
ration  it  has  become  of  the  consistence  of 
paste,  it  is  to  be  cut  or  divided  into  cakes 
of  three  to  four  by  two  to  three  inches  in 
size,  and  replaced  in  the  slow  oven,  or  ex¬ 
posed  to  the  sun,  to  be  thoroughly  dried, 
in  this  state  the  cakes  are  to  be  ground 
with  oil,  in  the  same  manner  as  white- 
lead  cakes  are  now  treated,  and,  when  so 
ground,  make  the  said  pigment,  more  or 
less  oil  or  tar  being  used  according  to  the 
purposes  for  which  I  require  it. 


NEW  METHOD  OF  STAINING 
IVORY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Some  time  since  I  discovered  a  new 
method  to  colour  mottle  or  grain  ivory. 
First  procure  a  quarter  of  an  ounce  of 
nitrate  of  silver  ;  add  as  much  water  to 
absorb  it,  or  according  to  the  fancy  of  the 
operator  (for  according  to  the  quantity  of 
water  the  grain,  &c.,  will  be  regulated), 
when  completely  mixed,  to  be  laid  on  with 
a  camel’s  hair  brush,  the  ivory  being  per¬ 
fectly  cleansed  previously. 

The  writer  does  not  take  upon  himself 
the  credit  of  the  discovery  (if  worth  being 
so  called),  it  being  by  accident,  but  thinks 
it  may  be,  perhaps,  of  some  advantage  to 
those  who  read  this  multum  in  parvo. 

I  remain  yours,  &c., 

T.  J.  F.  F. 

BARKER’S  WATER-MILLS. 

To  the  Editor  of  the  Penny  Mechanic  and 
C  hemist. 

Sir, — I  beg  to  inform  your  subscriber 
“  S.  A.’’,  that  I  am  not  acquainted  with 
any  mills  on  Barker’s  principle  in  this 
part  of  the  country  ;  and,  as  to  the  dimen¬ 
sions,  I  here  enclose  rules  for  obtaining 
them,  by  which  means  he  will  be  enabled 
to  calculate  the  power,  velocity,  &c.,  for 
any  size  of  a  mill  he  may  think  proper  to 
construct 

1.  Make  each  arm  of  the  horizontal 
tube  of  any  convenient  length,  from  the 
centre  of  motion  to  the  centres  of  aper¬ 
tures,  but  not  less  than  a  third  of  the  per¬ 
pendicular  height  of  the  water’s  surface 
above  their  centres. 

2.  Multiply  the  length  of  the  arm  in 
feet  by  .0136,  and  take  the  square  root  of 
the  product  for  proper  time  of  a  revolu¬ 
tion  in  seconds,  and  adapt  the  other  parts 
of  the  machine  to  this  velocity;  or,  if  the 
required  time  of  a  revolution  be  given, 
multiply  the  square  of  this  time  by  1.021), 


for  the  proportional  length  of  the  arm  in 
feet. 

3.  Multiply  together  the  breadth,  depth, 
and  velocity  per  second  of  the  race,  and 
divide  the  last  product  by  18.47  times  the 
square  root  of  the  height,  for  the  area  of 
either  aperture. 

4.  Multiply  the  area  of  either  aperture 
by  the  height  of  the  fall  of  water,  and  the 
product  by  4l§lbs.  for  the  moving  force, 
estimated  at  the  centres  of  the  apertures, 
in  pounds  avoirdupois. 

5.  The  power  and  velocity  at  the  aper¬ 
ture  may  be  easily  reduced  to  any  part  of 
the  machinery  by  the  simplest  mechanical 
rules : — 

a,  according  to  Gregory,  -^th 

b,  ditto  ditto  14.27 

c,  ditto  ditto  55.775 

Your  obedient  servant, 

C.  W.  Tongf. 

FLOATING  GARDENS. 

(From  Moorcroft's  Travels  in  the  Himalayan 
Provinces,  fyc.f 

One  important  use  made  of  the  abundant 
water  surface  of  Kashmir,  is  the  forma¬ 
tion  of  floating  gardens.  Various  aquatic 
plants  spring  from  the  bottom  of  the  lakes, 
as  water-lilies,  confervae,  sedges,  reeds, 
&c.,  and  as  the  boats  which  traverse  these 
waters  take,  generally,  the  shortest  lines 
they  can  pursue  to  the  place  of  their  des¬ 
tination,  the  lakes  are,  in  some  parts,  cut, 
as  it  were,  in  avenues  amongst  the  plants, 
which,  in  shallows,  are  separated  by  beds 
of  sedges  and  of  reeds.  Jnthe  latter  places, 
the  neighbouring  farmer  attempts  to  esta¬ 
blish  his  cucumber  and  melon  floats,  by 
cutting  off  the  roots  of  the  aquatic  plants 
just  mentioned,  about  two  feet  under  the 
water,  so  that  they  completely  lose  all 
connexion  with  the  bottom  of  the  lake, 
but  retain  their  former  situation  in  re- 
of  the  sedges,  reeds,  and  other  plants  of 
spect  to  each  other.  When  thus  detach¬ 
ed  from  the  soil,  they  are  pressed  into 
somewhat  closer  contact,  and  formed 
into  beds  of  about  two  yards  in  breadth, 
and  of  an  indefinite  length.  The  heads 
the  float,  are  now  cut  off  and  laid  upon 
its  surface,  and  covered  with  a  thin  coat 
of  mud,  which,  at  first  intercepted  in  its 
descent,  gradually  sinks  into  the  mass  of 
matted  roots.  The  bed  floats,  but  is  kept 
in  its  place  by  a  stake  of  willow  driven 
through  it  at  each  end,  which  admits  of 
its  rising  or  falling  in  accommodation  to 
the  rise  or  fall  of  the  water.  By  means  of 
a  long  pole  thrust  amongst  the  weeds  at 
the  bottom  of  the  lake  from  the  side  of  a 
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boat,  and  turned  round  several  times  in 
the  same  direction,  a  quantity  of  confer¬ 
va*  and  of  other  plants  is  torn  from  off  the 
bottom,  and  carried  in  the  boat  to  the 
platform,  where  the  weeds  are  twisted  into 
conical  mounds  about  two  feet  in  diame¬ 
ter  at  their  base,  and  of  the  same  height, 
terminating  at  the  top  in  a  hollow,  which 
is  filled  with  fresh  soft  mud,  drawn  from 
the  bottom  of  the  lake,  to  which  some¬ 
times  wood-ashes  are  added,  though  much 
more  frequently  omitted.  The  farmer  has 
in  preparation  a  large  number  of  cucum¬ 
ber  and  melon  plants,  which  have  been 
raised  under  mats ;  and  of  these,  when 
they  have  four  leaves,  he  places  three 
plants  in  the  basin  of  every  cone  or 
mound,  of  which  a  double  row  runs  along 
the  edge  of  every  bed,  at  about  two  feet 
distance  from  each  other.  No  farther 
care  is  necessary,  except  that  of  collecting 
the  fruit  ;  and  the  expense  of  preparing 
the  platforms  and  cones  is  confined  to  the 
value  of  the  labour,  which  altogether  is 
trifling,  as  the  work  is  very  soon  done. 
Perhaps  a  more  economical  method  of 
ra’sing  cucumbers  cannot  be  devised  ;  and 
though  the  narrow  beds  are  ordinarily 
almost  in  contact  by  their  sides,  yet  by 
their  flexible  nature  they  are  so  separable, 
that  a  small  boat  may  be  readily  pushed 
between  the  lines  without  injuring  their 
structure;  and,  for  the  most  part,  they 
will  bear  a  man's  weight,  but,  generally, 
the  fruit  is  picked  off  from  the  boat.  I 
traversed  a  tract  of  about  fifty  acres  of 
these  floating  gardens  of  cucumbers  and 
melons,  and  saw  not  above  half-a-dozen 
unhealthy  plants;  nor  have  I  seen  in  the 
cucumber  and  melon  grounds  in  the  vici¬ 
nity  of  very  populous  cities  in  Europe  or 
in  Asia,  so  large  an  expanse  of  plant  in  a 
state  equally  healthy,  though,  it  must  be 
observed,  without  running  into  luxuriance 
of  growth. 


MISCELLANEA. 

Edinburgh  and  (ilasgow  Railway. — The  large 
span  of  the  viaduct  on  the  Edinburgh  and  Glas¬ 
gow  Railway  that  crosses  the  Union  Canal  at 
Tamfourhill,  near  Falkirk,  had  the  keystone  put 
into  it  on  Thursday,  lire  4th  instant.  This  is 
supposed  to  be  the  largest  stone  arch  in  Great 
Britain,  of  so  low  an  elevation  ;  the  length  of  the 
span  is  E40  feet,  the  height  from  the  springers 
twenty-four  feet  six  inches,  the  height  from  the 
ground  underneath,  thirty-five  feet.  The  stones 
of  which  this  great  arch  is  comprised,  were 
brought  from  Forfarshire;  they  are  live  feet  deep 
in  the  bed,  of  a  blucish  colour,  and  peculiar 
strength.  The  weight  of  the  arch  stones  alone, 
of  this  stupendous  piece  of  masonry,  is  upwards 
of  15*00  tons.  Immediately  after  the  keystone 
was  pul  iulo  its  place,  which  w  as  in  the  evening 


the  people  employed  thereat  gave  three  tremen¬ 
dous  cheers.  They  then  paraded,  in  masonic 
order,  to  Fnlkirk,  accompanied  by  an  instru¬ 
mental  band  of  music,  where  they  received  a  re¬ 
past  from  their  employers — Railway  Timet. 

Sew  South  If’ales. — The  Sydney  Herald  pub¬ 
lishes  a  letter,  announcing  the  discovery  of  a 
very  fine  river,  issuing  at  a  point  lying  between 
the  Clarence  River  and  Morcton  Bay.  It  is  said 
to  have  thirty  feet  of  water  on  the  bar;  and  Mr. 
Seott,  a  gentleman  who  has  explored  it  upwards 
for  thirty  miles, describes  the  country  as  extreme¬ 
ly  beautiful,  and  the  river  as  having  more  cedar 
on  its  banks,  than  all  the  hitherto  discovered 
rivers  of  that  country  together. 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanic/'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  April 
21,  J.  Pereira,  M.I).,  on  Organic  Chemistry. 
Friday,  April  2.1,  R.  W.  Buss,  Esq.,  on  the 
Picturesque.  At  half-past  eight  precisely. 

17 "etlmi titter  Literary  and  Scientific  Institution , 
0  and  7,  Great  Smith  Street. — Wednesday, 
April  21,  Quarterly  General  Meeting.  At 
half-past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4$,  Church  Street,  Rother¬ 
hithe. — Monday,  April  19,  Discussion.  At 
half-pastcight  precisely. 

QUERIES. 

How  to  paint  on  glass — namely,  the  colours 
used,  and  the  method  of  mixing  them,  whether  it 
is  with  oil  or  varnish?  Also,  how  to  gild  on 
glass — namelv,  the  adhesive  matter  that  is  used? 

A.  N. 


TO  CORRESPONDENTS. 

Ichlhyopbagusasfc*  the  following  questions : — Iloto 
arc  sprats  pickled  so  as  to  resemble  pickled  an¬ 
chovies  t  Also,  how  is  anchovy  sauce  made  ? 
The  first  of  these  questions  we  would  gladly  an- 
swer  were  it  in  our  power.  We  hat'e  been  in¬ 
formed  from  good  authority,  that  a  method  does 
exist  of  preserving  sprats,  so  as  very  nearly  to 
resemble  anchovies,  but  the  process  is  not  gene¬ 
rally  known ;  and  a  valuable  branch  of  com¬ 
merce  is  lost  for  want  of  this  valuable  secret. 
We  place  our  correspontlent's  query  in  this  con¬ 
spicuous  place,  in  order  to  attract  the  greatest 
possible  attention  to  the  subject. 

W.  G.  H. —  TEe  shall  be  glad  to  receive  hi*  com¬ 
munications. 
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BILBROUGH’S  PLAN  FOR  WIND¬ 
MILL  SAILS. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — If  not  intruding  on  the  pages  of 
your  useful  and  interesting  Magazine,  and 
you  consider  it  worthy  of  insertion  in  the 
same,  allow  me  to  introduce  to  your  no¬ 
tice  what  I  consider  an  improvement  of 
windmill  sails,  as  I  think  those  in  ordi¬ 
nary  use  have  not  a  quarter  the  power  I 
that  sails  upon  my  construction  have ;  be¬ 
sides,  what  power  they  get,  they  lose  very 
nearly  half  of  it,  bv  the  lower  sails  being 
brought  up  through  the  wind. 

My  plan  consists  of  four  loose  flaps  or 
sails,  attached  to  the  cross  shaft  or  axle  by 
means  of  hinges,  which,  turning  in  the  di¬ 
rection  of  the  two  curved  arrows,  will 
close  by  means  of  the  resistance  they  meet 
with  in  their  passage  through  the  air. 
Now  it  is  evident  that  the  wind,  blowing 
in  the  direction  of  the  straight  arrows, 
wrill  open  the  two  uppermost  sails  directly 
they  have  passed  the  dotted  line,  fig.  1, 
and  close  them  again  when  below  it,  as  at 
fig.  3. 

The  sails  or  flaps  are  not  to  open  more 
than  a  square  angle,  and  can  be  made  of 
wood  or  thin  sheet  iron;  but  I  should  re¬ 
commend  the  latter  for  strength  and  light¬ 
ness.  They  can  also  be  made  of  sail-cloth, 
with  strong  moveable  stretchers. 

Description  of  the  Engravings. 

Fig.  1,  front  view  ;  a,  b,  c,  d,  are  the 
sails  of  the  windmill ;  E,  the  body  of  the 
mill;  F,  the  moveable  top  for  turning  the 
sails  in  the  required  direction  for  catching 
the  wind. 

Fig.  2;  o,  the  edge  of  the  moveable  sail 
or  flap  ;  H,  the  edge  of  the  post  to  which 
the  flap  or  sail  is  attached. 

Fig.  3  is  a  side  view  of  the  mill,  with  the 
edge  of  the  sails  to  the  wind  ;  i  is  the  flap  i 
or  sail  open  to  catch  the  wind  ;  j  is  the  I 
sail  closed  ;  k,  the  axle. 

Yours  most  respectfully, 

T.  Bilbrough. 

DESCRIPTIVE  GEOLOGY. 

No.  I. 

(From  a  Correspondent.) 

Descriptive  geology  has  for  its  object 
the  description  of  the  strata *  and  other 
features  of  the  earth's  surface  as  they  now 
exist. 

In  describing  the  successive  phenomena 


•  The  I.alin  word  stratum,  plural  strata,  sig¬ 
nifies  a  bed  or  covering. 


visible  in  the  crust  of  the  earth,  we  may 
either  begin  at  the  surface,  and  pass  from 
the  operations  of  to-day,  through  the  mo¬ 
numents  of  changes  performed  In  historic 
times,  to  those  of  earlier  date;  and  thus, 
proceeding  from  “  the  known  to  the  un¬ 
known,”  approach  by  an  easy  gradation  to 
the  remote  eras  and  obscure  conditions  of 
our  planet,  or  take  our  departure  at  the 
most  ancient  recognisable  point  of  geologi¬ 
cal  time,  and  trace  the  events  which  hap¬ 
pened  on  the  globe  in  the  order  of  their 
occurrence. 

The  former  process  offers  some  advan¬ 
tages  to  the  student,  who  is  desirous  of 
acquiring,  by  his  own  labours,  a  correct 
view  of  the  relation  of  the  present  to  ear¬ 
lier  conditions  of  the  globe  ;  for  thus,  pro¬ 
ceeding  from  diurnal  operations  to  prime¬ 
val  phenomena,  he  is  able  to  classify  his 
observations  with  reference  to  causes 
really  acting,  to  assemble  partial  truths 
into  laws  of  phenomena,  and,  by  mere 
comparison  of  these  with  the  actual  con¬ 
dition  of  nature,  to  arrive  at  the  know¬ 
ledge  he  is  in  quest  of. 

But,  for  the  purpose  of  clearly  unfold¬ 
ing  the  series  of  geological  phenomena 
whose  laws  are  known,  the  contrary  me¬ 
thod  is  to  he  preferred.  To  describe  what 
is  known  of  the  structure  of  the  earth  in 
the  order  of  the  occurrence  of  the  pheno¬ 
mena — to  present  a  series  of  pictures  of 
its  successive  conditions — to  exhibit  these 
conditions  as  influencing  others  which 
succeeded  them,  till  the  present  aspect  of 
nature  appears  as  a  consequence  of  all  the 
previous  changes,  is,  in  fact,  to  write  the 
physical  history  of  our  planet  upon  the 
same  plan  as  that  universally  adopted  for 
histories  of  its  human  inhabitants. — See 
Phillips'  Treat.  Geo'ogy,  vol.  1,  p.  107. 

granite. 

Granitic  Basis  of  the  Crust  of  the  Earth. 

Granite  (so  named  from  its  granular 
structure)  constitutes  the  foundation  upon 
which  all  strata  are  spread  out,  and  the 
great  framework  of  the  earth’s  crust,  ris¬ 
ing,  in  some  places,  from  its  unmeasured 
depths  to  the  loftiest  heights,  and  stretch¬ 
ing  into  mountain  chains,  which  mark 
the  grand  natural  division  of  the  physical 
geography  of  the  globe. 

Age. — Seeing,  then,  the  probably  uni¬ 
versal  extent  of  the  granitic  floor  beneath 
the  stratified  parts  of  the  earth’s  crust,  it 
Incomes  of  great  importance  to  ascertain 
if  the  law,  which  is  allowed  to  hold  for  all 
stratified  rocks — viz.  that  the  lowest  aro 
the  oldest,  is  extensible  to  the  subjacent 
granite,  so  that  it  may  be  ranked  as  an 
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older  rock  than  any  of  the  strata  which 
rest  upon  it.  A  striking  change  has  taken 
place  in  respect  to  this  matter  of  late  years. 
Formerly,  when  granite  was,  by  many 
geologists,  thought  to  he  of  aqueous  origin, 
its  inferiority  of  position  was  held  to  he 
sufficient  proof  of  anterior  production  : 
now,  when  it  is  known  to  have  been 
formed  by  the  action  of  heat,  this  argu¬ 
ment  is  of  no  value  ;  and  other  circum¬ 
stances  have  been  observed,  which  leave  no 
doubt  that,  in  very  many  cases,  the  gra¬ 
nite  has  been  in  a  state  of  fusion  since  the 
deposition  of  several  of  the  older  forma¬ 
tions,  so  that  it  has  actually  been  injected 
into  fissure*  and  cracks  of  these  strata,  or 
been  raised  up  in  a  fluid  mass  among 
them.  “  At  Weinbohla,  near  Meissen,  in 
Saxony,  Professor  Weiss  has  ascertained 
the  presence  of  sienite  above  strata  of 
chalk  ;  and  Professor  Nauman  states  that, 
near  Oberan,  cretaceous  rocks  are  covered 
by  granite,  and  that,  near  Zscheila  and 
Neiderfelure,  the  cretaceous  rocks  rest 
horizontally  on  granite :  at  both  these 
places  the  limestone  and  granite  are  en¬ 
tangled  ill  each  other;  and  irregular  por¬ 
tions  and  veins  of  hard  limestone,  with 
green  grains  and  cretaceous  fossils,  are 
here  and  there  imbedded  in  the  granite  ” 
— Bucldand' s  Bridg.  Treat.,  vo!.  2,  page  5. 
u  (Granite  veins  have  been  observed  in 
almost  every  region  of  old  strata;  enter¬ 
ing  hornblende  slates,  and  primary  lime¬ 
stones  in  Glen  Tilt  (Blair  Athol),  and 
clay  slates  in  Arran,  t-  kiddaw,  and  Corn¬ 
wall.’’ — Phillips.  Granite,  which  we  thus 
see  irrupted  through  and  into  the  strati¬ 
fied  rocks,  is,  in  fact,  not  of  one  particular 
or  determinate  age,  but  is  the  local  result 
and  evidence  of  many  independent  excite¬ 
ments  or  periods  of  critical  action  among 
the  subterranean  agencies  of  heat.  We 
may,  therefore,  consistently  admit  granite, 
as  well  as  other  igneous  rocks,  to  be  of 
any,  that  is,  of  all  ages.  Some  of  that 
which  is  visible  in  the  crust  of  the  globe, 
may  have  been  solidified  from  fusion  be¬ 
fore  the  production  of  any  of  the  strata. 
Other  granite  has  been  melted  or  remelted 
at  various  later  periods.  Granite  may  yet 
be  forming  in  the  deeper  parts  of  the  earth, 
round  the  centres  of  volcanic  fires  ;  but, 
in  general,  we  must  look  on  this  rock  as 
characteristic  of  particular  circumstances 
accompanying  igneous  action,  not  as  be¬ 
longing  to  particular  periods  of  geological 
history. 

These  circumstances  appear,  however, 
to  have  occurred  universally,  if  not  simul¬ 
taneously  ;  and  the  tendency  to  produce 
fluid  compounds,  which  subsequently  ad¬ 
mit  of  granitic  crystallization,  is  a  charac¬ 


teristic  effect  of  subterranean  heat  in  all 
past  geological  periods.  It  appears,  there¬ 
fore,  a  probable  inference,  that  the  forma¬ 
tion  of  granite  was  a  process  which  began 

before  tbe  production  of  any  of  the  strata _ 

was  continued  during  the  accumulation  of 
primary,  secondary,  and  tertiary  rocks, 
and  is  yet  in  action,  under  particular  cir¬ 
cumstances,  in  the  deep  parts  of  the  earth. 

Igneous  Origin. — Granite  is  of  igneous 
origin.  In  ascribing  this,  it  is  not  meant 
to  affirm,  that  the  materials  of  which  this 
rock  consists,  have  not  existed  together  in 
any  other  combination,  or  been  subject  to 
other  conditions  previously.  Fusion  ob- 
hterates  all  or  most  of  the  marks  of  earlier 
states  of  material  arrangement ;  and  it  is 
only  in  a  few  cases  that  direct  or  indirect 
evidence  remains,  by  which  to  form  a  cor¬ 
rect  judgment  respecting  them.  Granite 
may  have  been  derived  from  the  fusion  of 
previously  formed  strata,  as  advocated  by 
Mr.  Lyell  in  his  u  Principles  of  Geology.” 
The  origin  of  all  natural  phenomena  is 
obscure  ;  and,  with  regard  to  granite,  all 
that  is  now  necessary  to  admit  is,  that, 
through  whatever  previous  conditions  the 
matter  of  which  it  consists  has  passed,  its 
last  combination,  in  which  it  now  appears, 
has  been  caused  by  the  agency  of  heat. 

ON  THE  SLIDES  OF  A  STEAM- 
ENGINE. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — The  slides  move  backwards  and 
forwards  on  the  three  apertures  of  the 
cylinder;  it  goes  alternately  from  one  of 
its  extreme  positions  to  the  other,  without 
stopping.  This  motion  is  produced  by  the 
revolution  of  the  radius  of  the  eccentric 
round  the  axis  of  the  axletree,  which 
makes  the  effect  of  a  common  crank.  The 
radius  of  the  eccentric  stands  at  right  an¬ 
gles  with  the  crank  ;  the  consequence  is, 
that  when  the  crank  is  horizontal,  the  ec¬ 
centric  is,  on  the  contrary,  vertical,  and, 
consequently,  the  slide  is  in  its  middle  po¬ 
sition — vice  versa  vvhefi  the  crank  is  verti¬ 
cal,  the  eccentric  is  horizontal,  and  the 
slide  in  its  extreme  position.  Finally,  tbe 
piston  is  exactly  at  the  end  of  its  stroke 
when  the  crank  is  horizontal.  From  this 
coincidence  we  see  that,  when  the  slide  is 
in  its  middle  position,  the  eccentric  is  ver¬ 
tical,  the  crank  horizontal,  and  the  piston 
at  the  end  of  its  stroke. 

If  we  suppose  the  motion  of  the  slides 
backwards  and  forwards  to  be  three  inches, 
the  eccentric  must  produce  that  motion, 
and,  consequently,  the  interval  between 
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its  centre  and  the  centre  of  the  axle,  must 
be  one  inch  and  a  half.  The  centre  of  the 
eccentric  describes,  therefore,  round  the 
axle  a  circle,  the  diameter  of  which  is 
three  inches  ;  while  the  crank  of  the  axle 
describes  a  circle,  the  diameter  of  which 
is  sixteen  inches,  which  we  suppose  to  be 
the  length  of  the  stroke. 

G.  E.  IIolt. 

Liverpool. 

DAVISON  S  REFRIGERATOR. 

(From  a  Paper  read  at  th<  Institution  of  Civil 
Engineers.) 

This  machine  is  the  result  of  a  series  of 
experiments  made  for  the  purpose  of  ascer¬ 
taining  the  most  expeditious  process  for 


cooling  wort,  Ac.,  without  deteriorating 
the  quality  of  the  liquor,  and  with  the 
least  possible  loss  by  evaporation.  These 
preliminary  experiments  were, 

1st.  As  to  the  rate  of  cooling  by  simple 
exposure  to  the  atmosphere  in  the  ordi¬ 
nary  shallow  vessel,  having  a  superficial 
area  of  420  square  inches,  the  liquor  being 
one  inch  and  a  half  deep. 

2nd.  As  to  the  rate  of  cooling,  under  si¬ 
milar  circumstances,  with  the  assistance  of 
air  mechanically  driven  over  the  surface 
oftheliquor  at  different  velocities. 

In  both  cases,  the  loss  by  evaporation 
was  noted. 

1  he  numerous  experiments  are  detailed 
in  a  tabular  form,  whence  may  be  selected 
three  series,  which  will  give  the  average 
relative  results  : — 


Wort  cooled. 

Naturally  under 
Atmospheric 
Temperature  75° 

By  Blast  ut  the 
rate  of  32  miles 
per  hour. 
Temperature  66° 

Blast  at  the  rate 
of  47  miles 
per  hour. 
Temperature  05° 

Blast  at  the  rale 
of  57  miles 
]>cr  hour. 
Temi>exature  65° 

Blast  at  the  rate 
of  84  J  miles 
per  hour 
Temperature  05° 

From  1  C0°  to 

Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

155° . 

33 

6 

1 

30 

41 

25 

From  13o°  to 

120° . 

8 

30 

1 

10 

2 

4 

1 

G 

1 

pm 

7 

From  100°  to 

01  o  . 

22 

5 

G 

30 

3 

41 

3 

IS 

_ 1 

o 

3 

A  higher  velocity  than  eighty- four  miles 
and  a  half  per  hour  was  found  prejudicial, 
as  a  portion  of  the  wort  was  driven  over 
the  side  of  the  vessel. 

The  relative  1  oss  by  evaporation  was, 

Hy  natural  cooling  .  1.40 

By  blast  at  32  miles  per  hour  1 .45 
Ditto  at  57  miles  . 1.47 

Hence  it  would  appear,  that  the  evapo¬ 
ration  effected  was  about  the  same  in  all 
the  experiments  ;  and  the  rate  of  refrige¬ 
ration  nearly  in  the  direct  ratio  of  the  ve 
locity  of  blast.  These  results  induced  the 
author  to  try  other  applications  of  the 
blast,  by  causing  the  wort  to  flow  down 
over  a  series  of  slightly  inclined  planes, 
being  exposed  at  the  same  time  to  a  pow¬ 
erful  ascending  current  of  air  from  a  fan- 
blower.  '1  he  introduction  of  air  directly 
into  the  wort  was.  however,  found  to  raise 
a  froth  or  “  fob,”  which  would  affect  the 
soundness  of  the  beer.  Several  other  me¬ 
thods  were  tried,  and,  at  length,  the  ma¬ 
chine  now  desci  ibed  was  constructed.  The 
wort  is  pumped  up,  at  a  slow  and  regulat¬ 
ed  speed,  into  a  recipient  at  the  top  of  the 
machine,  divides  into  a  scries  of  thin  films 
or  streams,  and  trickles  down  the  inside  of 


a  number  of  thin  metallic  tubes,  set  verti¬ 
cally,  with  their  upper  extremities  quite 
level.  Up  these  tubes  is  forced  a  current 
of  air  at  any  required  velocity,  which, 
meeting  the  descending  wort,  cools  it  in¬ 
side,  while  a  constant  change  of  cold  wa¬ 
ter  takes  place  around  the  exterior  of  the 
tubes.  The  wort,  on  leaving  the  vertical 
tubes,  is  received  into  a  second  refrigera¬ 
tor,  containing  a  number  of  horizontal 
pipes  through  which  cold  water  flows.  By 
this  process  the  wort  is  cooled,  without 
producing  any  prejudicial  effect  upon  its 
quality,  and  with  a  rapidity  (as  shown  by 
the  table)  which  would  be  extremely  ad¬ 
vantageous  under  certain  circumstances. 

EXPERIMENTS 

TO  DETERMINE  THE  FORCE  NECESSARY 
TO  PUNCH  HOLES  THROUGH  WROUGHT 
IRON  AND  COPPER. 

By  J.  Coi.thurst. 

I  HKfiF.  experiments  were  performed  with 
a  cast-iron  lever,  eleven  feet  long,  multi¬ 
plying  the  strain  ten  times,  with  a  screw 
adjustment  at  the  head,  and  a  counter¬ 
poise.  'i  he  sheets  of  iron  and  copper  which 
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were  experimented  upon,  were  placed  be¬ 
tween  two  perforated  steel  plates,  and  the 
punch,  the  nipple  of  which  was  perfectly 
flat  on  the  face,  being  inserted  into  a  hole 
in  the  upper  plate,  was  driven  through  by 
the  pressure  of  the  lever.  The  average 
results  of  these  several  experiments  show, 
that  the  power  required  to  force  a  punch, 
half  an  inch  in  diameter,  through  an  iron 
plate  0.013  inch  thick,  is  (3,025lbs.  ;  0.17 
in.,  11, 950 lbs. ;  0.24  in.,  17,100lbs.  The 
force  required  to  force  the  same  punch 
through  a  copper  plate  0.08  in.  thick,  is 
3983  lbs. ;  0.17  in.,  7883  lbs. 

Hence  it  is  evident,  that  the  force  ne¬ 
cessary  to  punch  holes  of  different  diame¬ 
ters  through  metal  of  various  thicknesses, 
is  directly  as  the  diameter  of  the  holes 
and  the  thickness  of  the  metal.  A  simple 
rule  for  determining  the  force  required 
for  punching,  may  be  thus  deduced : — 
Taking  one  inch  diameter,  and  one  inch 
in  thickness,  as  the  units  of  calculation,  it 
is  shown  that  150,000  is  the  constant  num¬ 
ber  for  wrought-iron  plates,  and  98,000 
for  copper  plates.  Multiply  the  constant 
number  by  the  given  diameter  in  inches, 
and  by  the  thickness  in  inches  ;  the  pro¬ 
duct  is  the  pressure  in  pounds,  which  will 
be  required  to  punch  a  hole,  of  a  given  di¬ 
ameter,  through  a  plate  of  a  given  thick¬ 
ness.  It  was  observed,  that  duration  of 
pressure  lessened  considerably  the  ulti¬ 
mate  force  necessary  to  punch  through 
metal,  and  that  the  use  of  oil  on  the  punch 
reduced  the  pressure  about  eight  per  cent. 


MARGARY’S  PATENT  FOR  PRE¬ 
SERVING  ANIMAL  AND  VEGE¬ 
TABLE  SUBSTANCES  FROM  DE¬ 
CAY. 

(Abstract  of  Specification.) 

I  take  of  sulphate  of  copper,  which  salt 
of  copper  I  prefer,  being  the  cheapest ; 
and  to  every  pound,  avoirdupois,  I  put 
four  gallons  of  water,  either  warm  or 
cold  ;  but  warm  water  dissolves  it  soonest. 
When  thoroughly  mixed  in  a  wooden  or 
other  suitable  cistern,  I  let  it  run  upon 
the  substance  that  is  to  be  acted  upon, 
which,  if  timber  or  wood  of  any  kind, 
should  be  fixed  in  a  tank  made  of  wood  or 
any  suitable  material,  and  allowed  to  re¬ 
main  in  the  solution  two  days  for  every 
inch  in  thickness  ;  bxit  to  insure  durability 
the  longer  time  that  large  beam  remains, 
the  better.  The  timber  should  be  sub¬ 
mitted  to  the  process  in  a  perfectly  dry 
state,  in  order  that  it  may  absorb  as  much 
of  the  solution  as  possible.  Canvass  should 
be  immersed  in  the  said  tank  in  layers, 
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the  better  to  insure  complete  saturation, 
and  should  remain  in  the  solution  till 
completely  saturated,  say  from  about  eight 
to  sixteen  hours,  according  to  its  thick¬ 
ness  ;  then  put  to  drain  and  afterwards 
hung  up  to  dry,  when  it  will  be  fit  for  use. 
Rope  is  twisted  so  hard,  that  it  would  take 
a  long  time  to  saturate;  and  it  is  best  sa¬ 
turated  with  the  solution  when  in  the 
state  called  strands,  or  of  twine  and  linen, 
or  cotton  thread,  or  cloth,  or  woollen,  or 
worsted  yarn,  I  submit  to  the  operation  of 
the  solution  in  the  tank  as  aforesaid.  Pa¬ 
per  may  be  sponged  over  with  the  solu¬ 
tion  on  both  sides,  but  it  is  best  to  mix  the 
solution  with  the  pulp  in  the  following 
proportions — that  is  to  say,  one  pound 
avoirdupois  of  sulphate  of  copper  to  every 
four  gallons  of  water  employed  in  making 
the  pulp.  Parchment,  leather,  and  skins, 

I  also  place  in  the  tank,  and  a  very  short 
time  is  sufficient  for  parchment  to  remain 
in  the  solution.  When  completely  moist, 
it  may  be  taken  out  and  dried,  and  will  be 
fit  for  use.  Skins  should  remain  in  the 
solution  according  to  their  thickness,  from 
one  to  ten  days.  Now,  whereas,  if  acetate 
of  copper  be  used,  an  acid  should  be  em«  • 
ployed  to  dissolve  it ;  and  I  therefore  mix 
one  pound  avoirdupois  of  acetate  of  copper 
with  two  quarts  of  piroligneous  acid,  and 
fourteen  quarts  of  water  ;  and  then  it  may 
be  used  in  the  tank  in  the  same  manner 
as  sulphate  of  copper,  which  dissolves  in 
water  as  before  described.  And  whereas 
the  certain  substances  to  which  I  allude  in 
the  title  of  my  said  invention,  are  timber 
and  wood  of  all  kinds,  canvass  or  other 
cloth, -whether  hempen,  flaxen,  cotton,  or 
-woollen ;  the  threads  also  of  which  such 
cloth  is  wove,  and  rope,  twine,  string, 
hemp,  flax,  cotton,  and  wool,  paper,  parch¬ 
ment,  leather,  and  skins. 

MANUFACTURE  OF  BLOCKS  AT 
PORTSMOUTH. 

Blocks  are  pieces  of  wood*  in  which 
sheaves  or  pulleys  are  placed,  for  the 
purpose  of  forming  tackle,  purchases,  &c., 
in  various  operations  in  naval  tactics  and 
architectural  constructions.  Blocks  are 
single,  double,  treble,  and  quadruple,  ac¬ 
cording  as  the  number  of  sheaves  is  one, 
two,  three,  or  four.  Blocks  receive  dif¬ 
ferent  denominations,  from  their  shape, 
purpose,  and  mode  of  application.  No 
less  than  200  different  sorts  and  sizes  are 
made  at  Portsmouth  for  the  Royal  Navy, 
besides  which  there  are  various  sorts  used 
only  in  the  merchant  ships. 

*  Occasionally  blocks  are  made  of  iron. 
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A  gentleman  who  has  lately  visited 
Portsmouth,  gives  me  the  following  ac¬ 
count  of  the  machinery  for  manufacturing 
blocks,  invented  by  M.  Brunei,  the  cele¬ 
brated  engineer.  “The  patent  was  taken 
out  in  1 002.  About  1804,  the.  machinery 
(which  is  justly  considered  as  one  of  the 
wonders  of  the  world)  was  lirst  establish- 
ed  at  Portsmouth,  and  there  completed 
under  the  superintendence  of  the  inventer 
in  Sept.,  180H.  During  the  late  w  ar,  w  hen 
not  less  than  1000  ships  were  in  commis¬ 
sion,  the  number  of  blocks  which  the  ma¬ 
chinery  was  capable  of  supplying,  was 
found  to  be  moie  than  adequate  to  the 
annual  demand,  not  only  of  the  whole 
navy,  but  also  of  the  ordinance  depart¬ 
ment.* 

After  the  wood,  generally  elm,  for  the 
shell  of  the  block  is  cut  into  proper  sizes 
by  circular  saws,  its  complete  forma  ion, 
including  the  pin  and  the  sheave,  is  (‘fleet¬ 
ed  by  means  of  several  different  machines, 
all  contrived  with  the  greatest  mechanical 
skill,  aud  put  in  motion  by  a  steam-en¬ 
gine  of  thirty-two  horse-power.  There 
art*  fourteen  principal  machines  ;  the  of 
w  hich  are  employed  in  finishing  the  shell, 
and  nine  in  making  the  pin  and  sheave. 
The  first  process  is  that  of  the  boring  ma¬ 
chine,  which,  by  means  of  a  centre-bit, 
pierces  a  hole  to  receive  the  pin,  aud  at 
the  same  time,  &  ording  as  the  block  is 
intended  to  be  single,  double,  ccc.,  forms 
one,  two,  or  more  similar  holes  at  right 
angles  to  the  former,  to  receive  the  first 
stroke  of  the  chisel,  which  cuts  out  the 
space  for  the  sin  ave.  By  the  second, 
called  the  morticing  machine,  this  space 
is  cut  out  by  a  chisel  acting  vertically, 
and  making  about  120  strokes  a  minute  ; 
and  under  which  the  block  is  caused  to 
move  gradually,  so  that  at  each  stroke  a 
thin  piece  of  the  wood  is  cut  away.  After 
this  the  blocks  are  taken  to  a  circular 
saw,  which  cuts  off  the  corners,  and  re¬ 
duces  it  to  the  form  of  an  octagon.  The 
shaping  machine  to  which  it  is  next  taken, 
is,  perhaps,  one  of  the  most  ingeniously 
contrived  of  the  whole  number,  and  its 
peculiar  action  never  fails  to  excite  the 
admiration  of  visiters.  It  consists  of  two 
equal  and  parallel  wheels  moving  on  the 

*  A  linc-of-battle-»hip  (of  seventy  four  guns) 
requires  nearly  1500  tiloeks,  of  different  sizes. 
By  means  of  M.  Brunei's  invention,  four  men 
can,  in  the  same  time,  complete  as  many  shells 
as  required  fifty  by  the  old  method ;  and  six  can 
now  supply  as  many  sheuves  as  before  required 
sixty.  These  ten  men  can  easily  finish,  within 
the  year,  1 40,000  blocks,  of  various  sorts  and 
sizes,  the  value  of  the  woik  performed  being  not 
less  than  60,000/. 


same  axis,  to  which  one  of  them  is  per¬ 
manently  fixed,  while  the  other  is  move- 
able  in  the  line  of  the  axis;  so  that  by 
sliding  it  nearer  to  the  former,  or  more 
apart,  as  may  be  required,  the  shells  of 
blocks  of  all  sizes  may  be  fixed  between 
their  two  parallel  runs.  Ten  shells  of  the 
same  size  being  firmly  fixed  at  regular  in¬ 
tervals  between  those  runs,  the  wheels 
are  put  into  motion  with  extreme  velocity, 
and  the  si  ells  are  rounded  by  striking 
against  a  cutting  instrument ;  which  at 
the  same  time  moves  in  such  a  manner  as 
to  give  to  each  block  its  proper  shape  and 
curvature.  M  lieu  one-half  of  the  side  has 
thus  been  finished,  the  motion  of  the 
wheels  is  reversed,  and  the  other  half 
finished  in  the  same  manner.  When  one 
side  has  been  rounded,  the  shells  are  re¬ 
versed,  and  the  other  side  completed  as 
above.  The  last  process  which  the  shell 
undergoes  consists  in  scooping  out  the 
groove  for  the  strap,  or  ‘strop,’  as  the 
rope  is  called,  which  goes  round  the 
block.  The  shell  is  now  completed,  and 
the  visiter  is  next  shown  Ihe  different 
processes  in  forming  the  sheave  and  the 
pin. 

The  sheaves  are  generally  made  of  lig¬ 
num  vita;;  and  the  first  operation  is  per¬ 
formed  by  a  circular  saw,  which  cuts  the 
wood  in  pieces  of  a  proper  thickness.  By 
a  second  machine  the  hole  for  the  pin  is 
bored,  and  they  are  formed  into  perfect 
circles  by  means  of  a  crown  saw.  The 
third,  called  the  coaking  machine,  is  an 
admirable'  specimen  of  mechanical  inge¬ 
nuity.  By  its  operation,  a  small  cutter 
drills  out,  round  the  pin-hole  to  a  certain 
depth  from  the  flat  surface  of  the  sheave, 
three  semi-circular  grooves  for  the  recep¬ 
tion  of  the  metal  coak  or  bush  which  sus¬ 
tains  the  friction  of  the  pin.  So  truly  are 
these  grooves  formed,  that  the  slight  tap 
of  a  hammer  is  sufficient  to  fix  the  coak 
in  its  place.  The  fourth  operation  con¬ 
sists  in  casting  the  coaks.  By  a  fifth, 
after  being  fitted  in  the  grooves,  holes  are 
drilled  in  the  coaks  for  the  reception  of 
the  pins  which  fasten  them  to  the  sheave; 
aud  by  a  sixth  the  pins  are  riveted.  By 
the  seventh  operation,  the  central  hole  in 
the  coak  for  the  pin  on  which  the  sheave 
turns,  is  drilled  out.  By  the  eighth,  the 
groove  for  the  rope  is  turned  round  the 
circumference  of  the  sheave,  aud  its  sides 
polished.  In  the  ninth,  the  iron  pins  on 
which  the  sheave  revolves, are  cast,  turned 
and  polished;  and  on  their  being  inserted, 
the  block  is  complete  and  ready  for  use.” 

As  a  reward  for  his  ingeuuity,  and  for 
his  services  during  the  construction  of 
the  machinery,  M.  Brunei  received  from 
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Government  £20,000 ;  a  sum  exceedingly 
moderate,  when  it  is  considered  that  the 
annual  saving  to  the  public  by  means  of 
his  invention,  amounted  every  year  during 
the  continuance  of  the  war,  to  a  sum  at 
least  equal  to  the  whole  compensation. 

The  great  importance,  in  a  national 
point  of  view,  is  such  that,  in  order  to 
guard  against  the  consequences  of  any 
accident  happening  to  the  machinery  at 
Portsmouth  during  a  time  when  the  fit¬ 
ting  of  a  fleet  might  be  in  progress,  dupli¬ 
cate  machinery  has  been  constructed  in 
the  dockyard  at  Chatham,  and  is  kept  in 
constant  readiness  for  action,  although 
hitherto  it  has  not  been  wanted. 

W.  E.  Ii. 

GUIDING  BALLOONS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — It  lias  struck  me,  that  a  lateral  mo¬ 
tion  (slight,  I  fear)  might  be  given  to  a 
balloon,  by  having  a  wheel  with  vanes  in¬ 
clined  by*  its  plane,  precisely  similar  to 
the  “  fly,”  so  called,  I  believe,  of  a  smoke- 
jack,  with  its  axis  fixed  horizontally  ;  by 
turning  which,  by  hand  or  foot — or,  it  the 
balloon  were  large  enough,  with  a  steam- 
engine — the  resistance  of  the  air  to  the 
inclined  planes  passing  through  it,  would 
give  an  impetus  in  the  direction  opposite 
to  the  side  on  which  the  wrheel  would  most 
probably  be  placed.  A  rudder  might  be 
used  for  keeping  the  balloon  in  one  direc¬ 
tion.  1  am  not  aware  of  this  method  hav 
ing  been  previously  proposed. 

I  remain  yours,  &c  , 

D.  Q. 

[[When  we  speak  of  guiding  a  balloon, 
it  is  not  to  be  understood  that  we  are  to 
defy  the  fury  of  the  winds,  and  ride 
through  the  storm  as  our  good  pleasure 
directs.  To  obtain  a  horizontal  motion  of 
three  miles  an  hour,  would  be  a  most  sig¬ 
nal  and  unlooked-for  triumph,  although  it 
is  so  small  a  motion  compared  with  the 
ordinary  and  almost  incessant  currents  in 
the  superior  regions  of  the  atmosphere. 
In  all  cases,  the  impelling  power  should 
be  calculated  as  if  acting  in  a  quiescent 
atmosphere ;  for  however  great  the  velo¬ 
city  of  the  wind  may  be,  the  balloon,  pos¬ 
sessing  no  greater  inertia  than  the  bulk  of 
air  it  displaces,  soon  acquires  the  same 
velocity  as  the  wind,  and  is,  therefore, 
relatively  at  rest ;  so  that  any  motion 
which  may  be  artificially  communicated 
to  the  machine  in  a  quiescent  atmosphere, 
must  be  added  to,  or  deducted  from,  the 
motion  of  the  wind,  when  the  power  is 


directed  in  a  line  with  or  against  the  di¬ 
rection  of  the  wind  ;  and  if  the  power  be 
exerted  in  any  oth6r  direction,  the  motion 
resulting  from  the  combined  forces,  will 
be  according  to  the  well-known  laws  of 
motion.  The  method  proposed  by  “  D.  Q.” 
would,  as  he  anticipates,  communicate  a 
slight  lateral  motion  to  the  machine  ;  but 
it  would  not  produce  any  considerable  or 
useful  modification  in  the  progress  of  the 
balloon  with  a  moderate  wind.  A  much 
more  effective  apparatus  is  suggested  by 
our  correspondent,  Mr.  Bilbrough’s  wind¬ 
mill  sails;  one  of  them  placed  on  each 
side  of  the  car,  and  moved  by  a  very  light 
but  powerful  steam-engine  (if  those  two 
properties  can  be  combined),  would,  pro¬ 
bably,  be  nearly  as  effective  as  anything 
ever  has  been,  or  ever  will  be  imagined  ; 
but  a  mechanical  contrivance  will  be  re¬ 
quired  to  close  the  sails  on  one-half  of  the 
revolution,  or  else  they  must  have  a  reci¬ 
procating  motion  like  a  pendulum,  which, 
for  the  convenience  of  transferring  the 
power  from  the  piston,  and  other  obvious 
reasons,  would,  perhaps,  be  preferable. 
We  do  not  wish  to  discourage  genius  in 
any  of  its  lawful  flights ;  but  we  do  consi¬ 
der  any  attempt  at  absolutely  guiding  a 
balloon  beyond  the  extent  we  have  men¬ 
tioned,  a  career  of  vexation,  leading  only 
to  inevitable  disappointment. — Ed.] 

BILBEOUGH’S  ATMOSPHERIC 

ENGINE. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

SIRj_In  answer  to  your  talented  corre¬ 
spondent,  Mr.  Thomas  Reeves,  junior, 

I  beg  to  inform  him,  that  before  he  had 
begun  writing  about  a  diffusing  know¬ 
ledge  to  mechanics,”  he  should  have  stu¬ 
died  the  science  of  pneumatics,  and  he 
would  have  found  that  my  atmospheric 
engine  is  nota  “  mechanical  impossibility.” 
If  he  will  be  so  kind  as  to  consider  his  let¬ 
ter  a  little  more  attentively,  I  think  he 
will  be  able  to  discover  many  mistakes  in 
it.  I  will  now  proceed  to  point  some  of 
them  out  to  him  : — 1st.  Mr.  Reeves  says, 
«  Suppose  the  condenser  was  charged  so  as 
to  give  a  pressure  of  one  pound  to  the 
square  inch now,  I  think,  he  would 
have  a  difficult  matter  to  do  that,  without 
previously  exhausting  the  air  out  of  the 
receiver,  and  then  to  charge  it  unti  ie 
had  got  that  pressure;  for  he  does  not 
seem  to  be  aware,  that  the  pressure  of  the 
air  is  fifteen  pounds  to  the  square  inch.  1 
think  the  receiver  would  very  quickly 
collapse,  was  it  only  charged  internally 
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with  one  pound  pressure  to  the  square 
inch,  and,  externally,  fifteen  pounds  to 
the  square  inch,  being  fifteen  times  its 
weight  externally,  it  would  strive  to  re- 
store  an  equilibrium.  Now  supposing  the 
condenser  was  charged  with  a  pressure  of 
fifteen  atmospheres,  which  is  a  pressure 
equal  to  22>  pounds  to  the  square  inch, 
then  the  piston,  which  is  one  square  inch, 
will  he  forced  up  with  225  pounds  pres¬ 
sure,  instead  of  one  pound  pressure,  as 
Mr.  Reeves  observes;  consequently,  the 
upper  hoard  of  bellows  will  he  forced 
down  with  a  pressure  of  225  pounds.  Now 
the  bellows,  supposing  them  to  contain 
thirty  square  inches — for  they  do  not  con¬ 
tain  more — the  tipper  hoard  would  he 
forced  down  with  a  force  little  exceeding 
seven  pounds,  instead  of  the  one-hun¬ 
dredth  part  of  a  p  iund.  The  area  of  the 
nozzle-pipe  is  one-quarter  of  an  inch, 
whereas  the  pressure  on  the  valve  is  only 
three  pounds  and  three-quarters  ;  conse¬ 
quently,  the  force  from  the  bellows,  which 
is  seven  pounds,  will  certainly  raise  the 
valve  and  the  pressure  of  three  pounds 
and  three  quarters  which  is  upon  it.  M r. 
Reeves  observes,  “  that  the  engine  would 
not  work  after  the  syringe  was  removed.” 
Now  was  he  to  take  notice  of  the  pneuma- 
tical  properties  of  the  air,  instead  of  the 
mechanical  properties  of  fluids,  he  would 
observe,  that  the  engine  would  work  as 
long  as  there  was  a  pressure  contained  in 
the  condenser  exceeding  fifteen  pounds; 
for  the  air  will  strive  to  make  its  way 
from  any  place  where  it  is  condensed  above 
the  pressure  of  one  atmosphere,  to  restore 
an  equilibrium.  Apologising  to  M  r. 
Reeves,  junior,  for  contradiction,  I  hope 
he  will  not  be  offended  with  the  remarks 
f  have  made  on  his  “  scientific  letter  ;”  for 
they  are  for  the  same  purpose  as  his  own 
— viz.  “  to  give  information  toothers  if  I 
am  right,  and  to  inyselfif  I  am  wrong.” 

T.  Biliirougii. 


To  the  Editor  of  the  Penny  Mechanic  mid 
Chemist. 

Sir, — In  answer  to  your  correspondent 
W.  E.,  jun.,”  I  send  him  part  of  the  in¬ 
formation  he  desires:  —  1st.  The  model  is 
fifteen  inches  long;  2nd.  Cyliuder  one 
inch  diameter,  two  inches  and  a  half  long  ; 
3rd.  Crank  one  inch  long,  diameter  of 
wheels  six  inches;  4th.  Bellows  seven 
inches  long,  five  inches  broad  ;  condenser 
six  inches  long,  three  inches  diameter; 
5th.  Beam  eight  inches  long  ;  titli.  Breadth 
of  engine  seven  inches.  The  seventh 
question  I  cannot  answer,  because  I  have 
not  tried  it,  for  want  of  a  syringe,  and,  from 
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private  itiotives,  I  have  not  an  opportunity 
to  make  one  at  present. 

I  remain  yours  respectfully. 

T.  Bii.bbogoh. 

MINERALOGY. 

No.  V. 

NICKEL. 

It  is  to  Cronstadt  that  we  are  indebted 
for  the  discovery  of  this  metal ;  he  proved 
it  to  he  a  peculiar  metal  in  the  year  I  7">  1  • 
Nickel  is  found  in  nature  generally  in  the 
metallic  stnte  ;  more  rarely  in  that  of  an 
oxide.  Its  ores  have  a  coppery  red  colour, 
generally  covered,  more  or  less,  with  a 
greenish  grey  efflorescence.  1  he  most 
abundant  ore  is  that  termed  sulphuret  of 
nickel,  which  is  a  compound  of  nickel, 
arsenic,  sulphuret  of  iron,  and  sometimes 
cohalt  and  copper.  This  ore  occurs  either 
massive  or  disseminated,  hut  never  crys¬ 
tallized  ;  it  is  of  a  copper  colour,  some¬ 
times  yellowish-white  or  grey.  It  exists 
also,  combined  with  oxygen  and  a  little 
carbonic  acid,  in  what  is  called  native 
oxide  of  nickel — nickel  ochre;  it  then  has 
an  earthy  appearance,  and  is  very  friable  ; 
it  is  found,  contaminated  with  iron,  in  the 
mineral  substance  called  martial  nickel. 
This  native  combination,  when  fresh 
broken,  has  a  lamellated  texture  ;  w  hen 
exposed  to  the  air  it  soon  turns  black  ;  it 
is  also  found  united  to  arsenic,  cobalt,  and 
aluinine,  in  the  ore  called  arseniate  of 
nickel.  Nickel,  when  free  from  all  hete¬ 
rogeneous  substances,  is  of  a  pale  flesh  co¬ 
lour.  Its  specific  gravity  is  7*3M).  It 
requires  a  very  intense  heat  for  fusion  ; 
when  fused  with  borax,  it  produces  a  glass 
of  a  hyacinth  colour.  It  readily  unites 
with  gold  and  most  of  the  metals,  hut  does 
not  alloy  with  mercury.^  It  is  not  mag¬ 
netic,  nor  has  it  the  smallest  effect  on  the 
magnetic  needle.  The  magnetism  of  com¬ 
mon  nickel  is  owing  to  the  iron  which  so 
obstinately  adheres  to  it;  for  a  portion  of 
iron  so  small  as  scarcely  to  he  detected  by 
the  best  chemical  tests,  when  combined 
with  nickel,  is  capable  of  communicating 
magnetic  properties  to  the  w-hole  mass,  as 
strong  as  if  the  whole  were  composed  of 
steel.  To  obtain  nickel,  the  ore  is  first 
roasted,  in  order  to  free  it  from  sulphur 
and  arsenic ;  it  then  is  changed  into  a 
greenish  oxide;  this  oxide  is  mixed  with 
two  or  three  parts  of  black  flux.  'I  he 
mixture  is  put  into  a  crucible,  and,  being 
covered  with  muriate  of  soda,  it  is  brought 
to  a  state  of  fusion.  When  the  crucible 
is  broken,  there  is  found  at  the  bottom, 
under  brown  and  sometimes  blue  scoria’,  a 
butter  of  a  vellow'ish-white  colour,  equal 
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in  weight  to  a  tenth,  a  fifth,  and  even  a 
half  of  the  ore  employed. 

MANGANESE. 

This  metallic  substance  seems,  after 
iron,  to  be  the  most  frequently  diffused 
metal  through  the  earth.  Asa  peculiar 
metal,  it  was  first  noticed  by  Galen  and 
Scheele,  in  the  years  1774  and  1777.  It  is 
always  found  in  the  state  of  an  oxide,  va¬ 
rying  in  the  degree  of  oxidation.  They 
are  distinguished  into  grey  oxide  of  man¬ 
ganese,  black  oxide  of  manganese,  reddish 
white  oxide  of  manganese,  and  carbonate 
of  manganese.  All  these  combinations 
have  an  earthy  texture,  and  are  very  pon¬ 
derous  ;  they  occur  both  amorphous  and 
crystallized,  and  generally  contain  a  large 
quantity  of  iron.  Their  colour  is  black,  j 
soiling  the  fingers  like  soot.  Manganese 
is  of  a  whitish-grey  colour.  When  pure, 
its  fracture  is  granulated,  irregular,  and 
uneven.  It  is  of  a  metallic  brilliancy, 
which  it,  however,  soon  loses  in  the  air, 
from  its  absorbing  the  oxygen.  Its  specific 
gravity  is  about  6.850;  it  is  very  hard  and 
extremely  brittle.  It  is  fusible  with  the 
earths,  and  colours  them  brown,  violet,  or 
red,  according  to  its  state  of  oxidation.  It 


is  most  extensively  used  by  bleaching 
masters  for  the  preparations  of  chlorine 
gas,  and  by  chemists  for  the  preparation 
of  chlorate  of  potass  and  chloride  of  lime, 
and  for  the  preparation  of  oxygen  gas. 
Manganese  may  be  known  by  putting  a 
little  of  the  powdered  ore  into  muriatic 
acid,  and  holding  a  piece  of  printed  cot¬ 
ton,  &c.,  over  the  fumes,  the  colour  will 
be  destroyed.  Dilute  it  with  water,  and, 
on  immersing  a  coloured  cottbn.  the  same 
will  be  bleached.  This  metal  is  obtained 
in  the  metallic  state,  by  mixing  the  black 
oxide  finely  powdered  with  pitch,  making 
it  into  a  ball,  and  putting  this  into  a  cruci¬ 
ble  with  powdered  charcoal  to  half-an- 
inch  thick  at  the  sides,  and  a  quarter  of  an 
inch  at  bottom  ;  the  empty  space  is  to  be 
filled  with  powdered  charcoal.  Lute  a 
cover  on,  and  expose  the  crucible  to  the 
strongest  heat  that  can  be  raised  for  one 
hour,  the  manganese  will  then  be  found 
at  the  bottom  of  the  crucible  in  the  metal¬ 
lic  state,  of  a  grey  colour.  It  can  only  be 
kept  in  this  state  under  spirits  of  wine  or 
oil,  its  oxidability  is  so  rapid  in  the  air. 

G.  Starkey, 
Chemist,  &c. 

Church  Street,  Shoreditch. 


A  VISIT  TO  A  POT-MANUFACTORY. 
No.  VII. 


Saucers  are  made  much  in  the  same  way 
as  plates.  The  machine  at  which  the 
saucer-maker  works,  resembles  the  throw¬ 
er’s  wheel,  except  that  the  wheel  (the 
turning  of  which  puts  the  machine  in  mo¬ 
tion)  belonging  to  the  former,  is  placed 


horizontally  ;  while  that  belonging  to  the 
latter  is  placed  in  a  vertical  position. 
Fig.  1  represents  the  saucer-maker’s  ma¬ 
chine;  it  is  called  a  jigger.  1,  the  block 
— a  ridge  of  lead  is  placed  on  ‘the  block 
for  the  mould  to  rest  on  ;  2,  the  wharf 
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or  wheel  attached  to  the  spindle  ;  3,  an¬ 
other  wheel,  put  in  motion  by  a  hoy 
turning  the  whince  or  handle;  4,  an 
endless  rope,  C,  passes  round  the  two 
wheels  ;  5,  a  hung  of  moulds. 

Having  now  noticed  the  operations  of 


the  various  workers  in  the  clay,  we  will 
proceed  to  the  firing  department. 

The  ware  being  thoroughly  dried,  it  is 
ready  to  he  placed  in  the  oven.  The  pot¬ 
ter’s  oven  resembles  very  much  the  oven 
of  the  brick  and  tile-maker.  Fig.  2  repre- 
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sents  the  potter’s  oven.  It  is  surrounded 
by  a  conical  building,  called  a  hovel,  of 
which  we  have  given  a  section.  The  ware 
is  placed  in  circular  vessels  made  of  fire¬ 
clay,  called  seggars,  fig.  3,  to  protect  it 
from  the  direct  application  of  flame  and 
smoke.  A  thin  layer  of  sand  is  strewed 
over  the  bottom  of  each  seggar,  to  prevent 
the  ware  from  adhering.  China  ware  is 
placed  in  flint.  The  seggars  are  placed 
one  upon  another,  in  piles  or  bungs 
Pound  the  rim  of  each  seggar  is  put  a  roll 
of  clay,  that  the  entrance  of  smoke,  \c., 
may  he  farther  prevented.  These  bungs 
reach  nearly  to  the  top  of  the  oven.  The 
topmost  seggar  is  always  empty.  A  great 
deal  of  art  is  required  so  to  place  the  arti¬ 
cles  in  the  oven,  that  the  large  and  small 
ones  may  be  fired  equally.  Several  fire¬ 
places  are  placed  at  certain  intervals 
around  it;  the  fire  passes  along  the  hori¬ 
zontal  flues  in  the  floor,  and,  ascending 
through  the  spaces  between  the  bungs, 
heats  the  oven  in  every  part.  A  n  aperture 
in  the  roof  allows  the  escape  of  smoke  and 
the  superfluous  heated  air. 

The  process  of  baking  or  firing  lasts 
about  forty-one  or  forty-two  hours.  The 


workmen  tell  when  the  ware  is  sufficiently 
fired,  by  drawing  out  of  different  parts  of 

Fig.  3. 
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tha  oven  trial  pieces  ;  these  are  compared 
•u-ith  a  standard,  and,  if  they  are  found  to 
be  properly  fired,  the  firing  is  disconti¬ 
nued;  the  fire  is  raked  out,  the  mouth  of 
the  oven  opened,  and  its  contents  are  left 
to  cool  gradually.  If  the  ware  were 
cooled  suddenly,  it  would  be  apt  to  crack. 
The  oven  is  generally  fired  up  about 
eleven  o’clock  in  the  day,  and  drawn 
next  morning.  The  ware  is  now  in  the 
state  called  biscuit,  and  the  oven  in  which 
the  ware  is  fired,  is  called  the  biscuit-oven. 

The  ware  is  carried  up  in  baskets  into 
the  biscuit. warehouse.  Here  it  is  looked 
over,  and  the  cracked  and  spoiled  ware  is 
picked  out  and  broken.  This  work  is  ge¬ 
nerally  performed  by  women,  called  bis¬ 
cuit-warehouse  women. 

From  the  biscuit-warehouse,  the  ware 
goes  to  the  printers  and  painters,  the  ope¬ 
rations  of  whom  we  shall  now  proceed  to 
describe.  But  we  must  just  observe,  the 
flint  which  is  strewed  over  china-ware, 
before  it  is  put  into  the  biscuit-oven,  is 
previously  removed  by  women  called 
scourers.  This  is  a  very  unhealthful  em¬ 
ployment  ;  and  persons  employed  in  it  are 
obliged  to  have  their  mouth  and  nostrils 
covered,  to  prevent  the  passage  of  any  of 
the  flint  into  the  lungs. 

The  business  of  the  printer  is,  to  trans¬ 
fer  to  sheets  of  thin  paper  copies  of  land¬ 
scapes,  buildings,  &c.,  from  engraved  cop¬ 
per-plates  ;  this  he  does  in  the  following 
way  : — Upon  the  plate  he  puts  a  little  co¬ 
lour,  and  rubs  it  about  to  fill  up  all  the 
parts  of  the  engraving;  he  then  lays  over 
the  plate  a  sheet  of  wet  paper ;  the  plate 
with  the  sheet  upon  it  is  then  passed  be¬ 
tween  two  drums  covered  with  flannels  ; 
by  this  means  the  engraving  is  communi¬ 
cated  to  the  paper.  It  is  then  removed, 
and  is  cut  into  pieces  of  the  proper  size,  by 
a  girl.  These  pieces  are  put  on  the  bis¬ 
cuit-ware  by  women,  called  transferers. 
The  ware  is  allowed  to  stand  a  few  hours 
for  the  colour  to  dry  in.  The  paper  is  then 
washed  off,  and  the  ware  is  dried  and 
made  ready  for  the  hardening  kiln.  Fig.  4 
is  the  printer’s  press  ;  1,  2,  drums  covered 
with  flannel ;  3,  the  handle  to  put  them  in 
motion. 

We  forgot  to  mention,  that  the  printer 
keeps  the  copper-plate  hot  while  he  is 
using  it. 

LIST  OF  NEW  PATENTS. 

Thomas  William  Booker,  of  Melin  Grif¬ 
fiths  Works,  near  Cardiif,  ironmaster,  for  im¬ 
provements  in  the  manufacture  of  iron.  Sealed 
February  22,  1811.  (Six  months.) 

Jonathan  Guy  Dashwood,  of  Hyde,  Isle  of 
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Wight,  plumber,  for  improvements  in  pumps. 
Sealed  February  22,  1841.  (Six  months.) 

Moses  Poole,  of  Lincoln's  Inn,  gentleman,  for 
improvements  in  tanning  and  dressing,  or  cur¬ 
rying  skins.  Communicated  by  a  foreigner  re¬ 
siding  abroad.  Sealed  February  22,  1841.  (Six 
months.) 

Charles  Sneath,  of  Nottingham,  lace-manufac¬ 
turer,  for  certain  improvements  in  machinery,  for 
making  or  manufacturing  of  stockings  or  other 
rinds  of  loop  work.  Sealed  February  23,  1841. 
Six  months.) 

John  Dean,  of  Dover,  chemist,  for  improve¬ 
ments  in  preparing  skins  and  other  animal  sub¬ 
stances,  for  obtaining  gelatine,  size,  and  glue, 
and  in  prepaidng  skins  for  tanning.  Sealed  Fe¬ 
bruary  23,  1841.  (Six  months.) 

George  England,  of  Westbury,  Wiltshire,  clo¬ 
thier,  for  improvements  in  machinery  for  weav¬ 
ing  woollen  and  other  fabrics,  and  for  twisting, 
spooling,  and  warping  woollens ;  also  for  im¬ 
provements  in  the  manufacture  of  woollen  doe¬ 
skins.  Sealed  March  2,  1841.  (Six  months.) 

John  Wilkie,  of  Nassau  Street,  Marylebone, 
upholsterer,  and  John  Charles  Schwieso,  of 
George  Street,  St.  Pancras,  musical-instrument 
maker,  for  improvements  in  constructing  elastic 
seats  or  surfaces  of  furniture.  Sealed  March  2, 
1841.  (Six  months.) 

Henry  Newson  Brewer,  of  Jamaica  Bow,  Ber¬ 
mondsey,  mast  and  block-maker,  for  an  improve¬ 
ment  or  improvements  in  wooden  blocks  for  ships’ 
rigging,  tackles,  and  other  purposes,  where  pul¬ 
leys  are  used.  Sealed  March  3,  1841.  (Six 
months.) 

John  Band,  of  Howland  Street,  gentleman,  for 
improvements  in  preserving  paints  and  other- 
fluids.  Sealed  March  6,  1841.  (Six  months.) 

James  Johnson,  gentleman,  of  Glasgow,  for 
certain  improvements  in  machinery  for  the  ma¬ 
nufacture  of  frame-work  knitting,  commonly  call¬ 
ed  hosiery,  and  for  certain  improvements  in 
such  frame-work  knitting  or  hosiery.  Sealed 
March  8,  1841.  (Six  months.) 

Thomas  Spencer,  of  Liverpool,  carver  and 
gilder,  for  an  improvement  or  improvements  in 
the  manufacture  of  picture  and  other  frames,  and 
cornices  applicable  also  to  other  useful  and  de¬ 
corative  purposes.  Sealed  March  8,  1841.  (Six 
months.) 

John  William  Neale,  of  William  Street,  Ben¬ 
nington,  engineer,  and  Jacque  Edward  Duyck, 
of  Swan  Street,  Old  Kent  Boad,  commission 
agent,  for  certain  improvements  in  the  manufac¬ 
ture  of  vinegar,  and  in  the  apparatus  employed 
therein.  Sealed  March  8, 1841.  (Six  months.) 

John  Valley,  of  Bayswater  Terrace,  Bayswa- 
ter,  artist,  for  an  improvement  in  carriages. 
Sealed  March  8,  1841.  (Six  months.) 

Benjamin  Smith,  of  Stoke  Boad,  Bromsgrove, 
Worcester,  butcher,  for  an  improved  apparatus 
for  making  salt  from  brine.  Sealed  March  8, 
18-11.  (Six  months.) 

Bichard  Lawrence  Sturtevant,  ot  Church 
Street,  Bethnal  Green,  soap-manufacturer,  for 
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certain  improvements  in  the  manufacture  of 
soap.  Scaled  March  8,  1811.  (Six  months.) 

Anthony  Todd  Thompson,  of  Hindc  Street, 
Manchester  Square,  Doctor  of  Medicine,  for  an 
improved  method  of  manufacturing  calomel  and 
corrosive  sublimate.  Scaled  March  8,  1841.  (Six 
months.) 

Stephen  Goldner,  of  West  Street,  Finsbury 
Circus,  merchant,  for  improvements  in  preserv¬ 
ing  animal  and  vegetable  substances  and  liquids. 
Sealed  March  8,  1841.  (Six  months.) 

John  Wertheimer,  of  West  Street,  Finsbury 
Circus,  printer,  for  improvements  in  preserving 
unimal  and  vegetable  substances  and  liquids. 
Communicated  by  a  foreigner  residing  abroad. 
Sealed  March  8,  1841.  (Six  months.) 

Thomas  Clark,  Professor  of  Chemistry  in  Ma- 
rischal  College,  University  of  Aberdeen,  for  a 
new  mode  of  rendering  certain  waters  (the  water 
of  the  Thames  being  among  the  number)  less  im¬ 
pure  and  less  hard,  for  the  supply  and  use  of 
manufactories,  villages,  towns,  and  cities.  Scaled 
MarchS,  1841.  (Six  months.) 

John  Baptist  Fried  Wilhelm  Heimann,  of  Lud- 
gate  Hill,  merchant,  for  improvements  in  the  ma¬ 
nufacture  of  ropes  and  cables.  Communicated 
by  a  foreigner  residing  abroad.  Sealed  March 
8,  1841.  (Six  months.) 

John  Dochree,  of  Galway  Street,  St.  Luke's, 
gas-fitter,  for  an  improvement  or  improvements 
on  gas-burners.  Sealed  March  15,  1841.  (Two 
months.) 

Richard  Laming,  of  Gower  Street,  Bedford 
Square,  surgeon,  for  improvements  in  the  pro¬ 
duction  of  carbonate  of  ammonia.  Scaled  March 

15,  1811.  (Six  months.) 

William  Newton,  of  Chancery  Lane,  civil  en¬ 
gineer,  for  certain  improvements  in  machinery  or 
apparatus  for  picking  and  cleaning  cotton  and 
wool.  Communicated  by  a  foreigner  residing 
abroad.  Sealed  March  15,  18-11.  (Six  months.) 

Robert  Warington,  gentleman,  of  South  Lam¬ 
beth,  for  improvements  in  the  operations  of  tan¬ 
ning.  Scaled  March  16,  1811.  (Six  months,) 

Joseph  Maudsley,  of  Lambeth,  engineer,  for 
an  improvement  in  the  airangement  and  combi¬ 
nation  of  certain  parts  of  steam-engines  to  be  used 
fur  steam  navigation.  Sealed  March  16,  18-41. 
(Six  months.) 

William  Newton,  of  Chancery  Lane,  civil  en¬ 
gineer,  foT  improvements  in  spinning  and  twist¬ 
ing  cotton,  and  other  materials  capable  of  being 
spun  and  twisted.  Communicated  by  a  foreigner 
residing  abroad  Sealed  March  16,  1811.  (Six 
months.) 

George  Lowe,  of  Finsbury  Circus,  engineer 
to  the  Chartered  Gas  Company,  for  improved 
methods  of  supplying  gas  under  certain  circum¬ 
stances,  and  of  improving  its  purity  and  illumi¬ 
nating  power.  Sealed  March  16,  18-11.  (Six 
months.) 

Charles  Brent  Dvcr,  ofPary’s  Mine,  Anglesea, 
mine  agent,  for  an  improved  method  of  obtaining 
paints  or  pigments  by  the  combination  of  mineral 
solutions  with  other  substances.  Sealed  March 

16,  1841.  (Six  months.) 


Lawrence  Kortright,  Esq  ,  of  Oak  Hall,  East 
Horn,  Essex,  for  certain  improvements  in  treat¬ 
ing  and  preparing  the  substance  commonly  called 
whale-hone,  and  the  fins,  and  such  like  other 
parts  of  whales,  and  rendering  the  same  fit  for 
various  commercial  and  Useful  purposes.  Com¬ 
municated  by  a  foreigner  residing  abroad.  Scaled 
March  17,  i S 4 1 .  (Six  months.) 

William  Thompson  Clough,  of  St.  Helens, 
Lancaster,  alkali  manufacturer,  for  improve¬ 
ments  in  the  manufacture  of  carbonates  of  soda 
and  potash.  Sealed  March  17,  1811.  (Six 
months. 

Henry  Augustus  Wells,  gentleman,  of  Regent 
Street,  for  improvements  in  machinery  for  driv¬ 
ing  piles.  Communicated  by  a  foreigner  resid¬ 
ing  abroad.  Scaled  March  17,  1841.  (Six 
months.) 

Joshua  Field,  of  Lambeth,  engineer,  for  an 
improved  mode  of  effecting  the  operation  of  con¬ 
necting  and  disconnecting  from  steam-engines  the 
paddle-wheels  used  for  steam-navigation.  Sealed 
March  22,  1841  (Six  months.) 

Richard  Barnes,  of  Wigan,  engineer,  for  cer¬ 
tain  improvements  in  machinery  or  apparatus 
for  raising  or  drawing  water  or  other  fluids. 
Sealed-March  22,  18-11.  (Six  months.) 

Anthony  Theopbilu#  Merry,  of  Birmingham, 
refiner  of  metals,  for  an  improved  process  or  pro¬ 
cesses  for  obtaining  zinc  and  lead  from  their  re¬ 
spective  ores,  and  for  the  calcination  of  other 
metallic  bodies.  Sealed  March  22,  1841.  (Six 
months.) 

Roltcrt  Walter  Winfield,  of  Birmingham,  mer¬ 
chant  and  manufacturer,  for  certain  improve¬ 
ments  in,  or  belonging  to,  metallic  bedsteads,  a 
portion  of  which  may  be  applied  to  other  articles 
of  metallic  furniture.  Sealed  March  22,  1841. 
(Six  months.) 

Robert  Goodaere,  of  Uttesthorpe,  Leicester¬ 
shire,  for  an  improved  mode  of  weighing  bodies 
raised  by  cranes  or  other  elevating  machines. 
Sealed  March  22,  1841.  (Six  months.) 

David  Napier,  of  Mill  Wall,  engineer,  for  im¬ 
provements  in  propelling  vessels.  Sealed  March 
22,  1841.  (Six  months.) 

Achille  Elie  Joseph  Soulas,  of  George  Yard, 
Lombard  Street,  merchant,  for  improvements  in 
apparatus  for  regulating  the  flow  of  tluids.  Com¬ 
municated  by  a  foreigner  residing  abroad.  Sealed 
March  22,  1841.  (Six  months.) 

William  Bucknell,  gentleman,  of  tire  city  of 
Westminster,  for  improvements  in  applying  heat 
for  the  purpose  of  hatching  eggs,  which  improve¬ 
ments  are  also  applicable  to  other  useful  pur¬ 
poses  where  heat  is  required.  Sealed  March  22, 
1841.  (Six  months.) 

Morris  West  Ruthven,  of  Rotherham,  engi¬ 
neer,  for  a  new  mode  of  increasing  the  power  of 
certain  media  when  acted  upon  by  rotatory  fans, 
or  other  similar  apparatus.  Sealed  M*arch  22, 
1841.  (Six  months.) 

Robert  Cook  and  Andrew  Cunningham,  of 
Johnstone,  engineers,  for  improvements  in  the 
manufacture  of  bricks.  Sealed  Match  22,  1841. 
(Six  months.) 
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Moses  Poole,  gentleman,  of  Lincoln’s  Inn,  for 
improvements  in  stretching  cloths.  Communi¬ 
cated  by  a  foreigner  residing  abroad.  Sealed 
March  22,  1841.  (Six  months.) 

Joseph  Wright,  of  Carisbrook,  Isle  of  Wight, 
mechanic,  for  improvements  in  apparatus  used 
for  dragging  or  skidding  wheels  of  wheeled  car¬ 
riages.'  Sealed  March  22,  1841.  (Six  months.) 

Thomas  Wright,  of  Church  Lane,  Chelsea, 
lieutenant  in  her  Majesty’s  Navy,  for  certain  im¬ 
provements  applicable  to  railway  and  other  car¬ 
riages.  Sealed  March  22,  1841.  (Six  months.) 

Edward  Finch,  of  Liverpool,  ironmaster,  for 
improvements  in  propelling  vessels.  Sealed 
March  25,  1841.'  (Six  months.) 

Goldsworthy  Gurney,  Esq.,  of  Bride,  Cornwall, 
for  improvements  in  the  production  and  diffu¬ 
sion  of  light.  Sealed  March  25,  1841. 


MISCELLANEA. 

The  Torpedo. — At  a  recent  meeting  of  the 
Royal  Society,  a  paper  was  read  upon  this  sur¬ 
prising  animaLby  Dr.  J.  Davy. — The  experiments 
described  in  this  paper  were  made  on  a  single 
fish,  of  middle  size,  recently  taken  out  of  the 
water.  Portions  of  the  electrical  organs,  cut 
transversely  in  thin  slices,  exhibited  under  the 
microscope  many  elliptical  particles,  apparently 
blood-corpuscles,  the  long  diameter  of  which  was 
about  l-800tli,  and  the  short  about  l-1000th  of 
an  inch,  and  a  few  filaments,  apparently  nervous, 
irregularly  scattered — some  of  them  tortuous,  and 
all  about  the  2000th  of  an  inch  in  diameter. 
The  latter  bore  no  resemblance  to  muscular 
fibres.  The  blood  contained  some  globular  par¬ 
ticles,  having  a  diameter  of  the  4000th  of  an  inch, 
mixed  with  the  elliptical.  The  mucus  for  lubri¬ 
cating  the  surface  was  found  to  contain  globules 
apparently  homogeneous  in  substance,  but  of 
irregular  outline,  and  in  size  varying  from  the 
2000th  to  the  270th  of  an  inch. ' 

Remarkable  Properties  of  the  Diamond. — A 
paper,  so  entitled,  was  also  read,  by  Sir  D. 
Brewster. — On  re-examining  the  phenomena  of 
parallel  bands  of  light  and  shade  exhibited  by 
reflection  at  the  plane  surface  of  a  diamond, 
which  the  author  had  noticed  some  years  ago, 
he  concludes  that  they  result  from  the  reflections 
of  the  edges  of  veins  or  lamina;,  of  which  the 
visible  terminations  are  inclined  at  different  an¬ 
gles,  not  exceeding  two  or  three  seconds,  to  the 
general  surface.  He  gives  an  account  of  several 
analogous  facts  observable  in  other  crystals,  more 
especially  those  of  carbonate  of  lime,  artificially 
poli  shed  in  surfaces  inclined  to  the  natural  planes 
of  cleavage. 

Roman  Mines  in  Spain. — A  correspondent  in 
Catalonia  sends  to  the  Perpignan  Journal  some 
farther  particulars  relative  to  the  discovery,  on 
the  mountain  called  Santo  Spirito,  near  Cartha- 
gena,  of  a  shaft  leading  down  into  mines,  winch 
were  opened  by  the  Romans,  but  had  not  been 
worked  for  many  ages.  Three  men  descended 
to  a  great  depth,  and  discovered  several  passages, 
most  of  them  obstructed  by  large  blocks  of  metal¬ 
lic  oar,  but  the  sides  supported  bv  masonry  and 


other  means.  They  entered  one  vast  space, 
where  they  saw  wide  pools  of  water,  and  heard 
the  sounds  of  falls  or  torrents.  The  first  ex¬ 
plorers  dared  not  venture  farther,  but  others  have 
since  gone  down  and  ascertained  that  the  mine 
contains  various  caverns  with  transversable  ways, 
and  other  shafts  leading  to  mines  of  inexhaustible 
wealth.  Permission  from  the  Government  being 
obtained,  quantities  of  the  ore  have  been  ana- 
lyzed,  and  proved  to  contain  large  portions  of 
both  gold  and  silver.  It  is  said  that  a  company 
of  British  and  Spanish  capitalists  is  about  to  un¬ 
dertake  the  working  of  the  mines. 

Iron  Houses. — M.  Rigaud,  of  Brussels,  has 
constructed  an  iron  house,  which,  according  to 
the  statements  published,  appears  to  answer  the 
objects  intended  in  a  satisfactory  manner.  The 
walls  are  hollow,  and  the  hot-air  circulates  from 
a  central  point  in  the  kitchen,  through  the  inter¬ 
vals  in  the  walls,  and  by  means  of  valves  the 
quantity  to  be  admitted  may  be  regulated.  A 
house  consisting  of  seventeen  rooms  will  cost 
1,1 65L,  while  a  house  of  the  same  size  in  brick 
would  cost  1,1577.  The  rooms  are  arranged  on 
three  floors.  The  whole  weight  is  797^  tons, 
avoirdupois  (810,000  kilogrammes).  The  advan¬ 
tage  of  this  structure  of  house  is  represented  to 
be  its  permanent  nature,  and  the  facility  with 
which  it  may  be  moved.  The  expense  of  carry¬ 
ing  it  from  Brussels  to  Liege,  to  Ghent,  or  to 
Antwerp,  would  be  about  2 51. — Athenceneum. 

Bunins  Barometer. — Mr.  Bunin,  of  Paris,  has 
constructed  a  barometer  for  measuring  the  heights 
of  mountains,  &c.  in  which  he  risk  of  fracture 
or  derangement  in  travelling,  to  which  these 
instruments,  as  constructed  in  England,  are 
generally  liable,  is  completely  obviated.  The 
chief  improvements  in  this  instrument  originated 
with  M.  Gay-Lussac,  who  bent  the  tube  into  the 
form  of  a  syphon,  and  after  filling  it  with  mer¬ 
cury,  sealed  it  hermetically  at  both  ends,  and 
thus  prevented  the  escape  of  the  metal,  which  in 
barometers  with  a  leathern  or  iron  cistern  takes 
place  not  unfrequently,  while  the  pressure  of  the 
atmosphere  is  still  admitted  by  means  of  a  capil¬ 
lary  aperture  on  the  side  of  the  shorter  limb  of 
the  syphon,  the  diameter  of  which  is  sufficiently 
small  to  prevent  any  particles  of  mercury  from 
oozing  out.  The  maker  of  this  instrument,  M. 
Buntin,  has  made  an  additional  improvement,  by 
a  contrivance  to  prevent  the  air  from  passing  up 
the  tube  and  deranging  its  indications  when  the 
instrument  is  shaken  in  travelling.  In  its  present 
condition,  this  barometer  is  perhaps  the  most 
portable,  and  the  least  liable  to  derangement  of 
any  hitherto  constructed,  and  its  price  is  equally 
moderate  with  that  iff  the  mountain  barometer  of 
the  old  construction. 

Cloth  Boats  — Some  experiments  have  been 
making  in  France,  with  portable  cloth  boats,  the 
invention  of  a  Sieur  Leclere.  A  flotilla  of  five  of 
these  little  vessels,  carrying  twenty-eight  persons, 
passed,  on  Sunday  last,  from  the  port  of  La  llapee 
to  Saint-Cloud,  without  accident ;  and  the  five 
were  taken  back  by  a  single  man,  in  a  snuill 
hand-cart.  During  the  transit  they  were  several 
times  brought  to  the  bank,  and  lilted  out  of  the 
water,  taken  to  pieces,  put  together  again,  and 
relaunched,  in  less  than  five  minutes.  The 
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weight  Hoes  not  exceed  from  twelve  to  fifteen 
kilogrammes  (from  25  U>  SOlbs.) 

Tt  lmroj+t. — It  is  said  that  the  useof  telescope  . 
was  first  discovered  by  one  Hansen,  a  spectacle- 
maker,  at  Middleburgh,  in  Holland,  whose  chil¬ 
dren  playing  in  the  shop,  casually  placed  a  con¬ 
vex  and  concave  glass  in  such  a  manner,  that,  by 
looking  through  them  at  the  wcalher-c<xk,  they 
observed  it  appeared  much  larger  and  nearer  than 
usual,  and,  by  their  expressions  of  surprise,  ex¬ 
cited  the  attention  of  their  father,  who  obtained 
great  credit  for  this  useful  discovery. 

Extraordinary  Travelling. — Some  time  since, 
a  gentleman  in  York  undertook  to  perform  u 
journey  from  York  to  the  Metropolis,  and  arrive 
again  in  Y'ork  within  twenty-four  hours.  The 
attempt  was  made  during  the  last  week.  The 
party  alluded  to  started  from  the  railway  station 
at  York  on  Thursday  morning  week,  at  forty-five 
minutes  past  eight  o’clock," and  arrived  in  Ixmdon 
precisely  at  hall-past  seven  o’clock  the  same  even¬ 
ing.  He  transacted  business  with  one  or  two 
parties  in  London,  and  availed  himself  of  an  op¬ 
portunity  of  visiting  Covent  Harden  Theatre, 
where  be  remained  upwards  of  a  quarter  of  an 
hour;  and,  after  taking  a  stroll  through  the  mar¬ 
ket,  and  purchasing  sundry  early  productions, 
returned  by  the  mail  train  to  Y'ork,  where  he  ar¬ 
rived,  with  comparatively  no  fatigue,  the  follow¬ 
ing  morning,  at  ten  minutes  before  eight  o’clock 
— thus  completing  the  whole  journey  in  twenty- 
three  hours  and  five  minutes,  a  total  distance  of 
450  miles. — Hull  Advert  iter. 

Statistics  of  Temperance  Societies  in  India. — A 
temperance  society  was  established  in  the  Came- 
ronian  regiment  in  1837,  ut  Fort  William.  The 
surgeon,  Mr.  Bell,  reports  most  favourably  of 
the  results.  The  admissions  into  the  hospital 
were — of  the  society,  one  in  twenty-five,  of  the 
rest  of  the  regiment,  one  in  eleven.  The  deaths 
in  the  regimental  hospital  were — in  1837, twenty- 
six,  and  in  1838,  twenty-two;  whereas,  for  four¬ 
teen  years  previously,  it  hud  been  seventy -two. 
nearly,  per  annum.  The  consumption  of  spirits 
has  diminished  from  14,000  gallons,  which  was 
the  amount  consumed  on  the  arrival  of  the  regi¬ 
ment  in  India,  to  2510  gallons.  Liver  complaint 
has  diminished  from  111,  110,  and  135,  as  in 
1832  33  31,  to  82  and  50,  in  18:18.  An  accom¬ 
panying  table  shows  that,  by  h  mpcrance,  two- 
thirds  of  the  sickness  have  been  removed. — Bri¬ 
tish  and  Foreign  Mtdical  Review. 

Novel  Chase. — On  Tuesday  last,  a  small  terrier 
dog  started  a  rabbit  near  Bank  Close,  Chester¬ 
field.  and  ran  it  along  the  railway.  A  train 
passing  along  at  the  time,  put  an  end  to  the  chase, 
both  puss  and  her  pursuer  being  run  ovct  by  the 
engine  and  killed  on  the  spot.  They  were  picked 
up  immediately  afterwards  by  Uie  policeman. — 
Birmingham  Advertiser, 

Steam  versus  Horses. — It  would  require  twelve 
stage  coaches,  carrying  fifteen  passengers  each, 
and  1200  horses,  to  take  180  passengers  210 
miles  in  twenty -four  hours,  at  the  rate  of  twelve 
miles  an  hour.  One  locomotive  steam-engine 
will  take  that  number,  and  go  two  trips  in  the 
same  time  ;  consequently,  will  do  the  work  of 
2400  horses!  Again,  it  would  require  thirty 


mail  roaches  (six  passengers  each)  and  3000 
horses,  to  take  lot)  passengers  and  mail  2-10  miles 
in  twenty -four  hours,  at  the  rate  of  ten  miles  an 
hour.  One  locomotive  steam-engine  will  take 
that  number,  and  go  two  trips  in  the  same  time, 
consequently,  will  do  the  work  of  0000  horses. 

Spiders. — These  are  a  very  singular  kind  of 
animals,  and  in  them  we  find  manifested  the 
strongest  instances  of  wisdom  in  the  Creator. 
They  have,  as  is  well  known,  a  little  ball-like 
body,  supported  on  eight  long  legs;  they  have  no 
division  between  the  head  and  shoulders,  as  is 
commonly  the  case  with  insects.  They  breathe 
by  means  of  gills  situated  under  the  belly ;  and 
on  the  front  and  top  of  their  head  they  have,  for 
the  most  part,  eight  eyes.  The  arrangement  of 
these  eyes  is  one  of  the  most  striking  features  in 
the  animal,  and  are,  in  the  different  species,  placed 
in  all  sorts  of  ways;  sometimes  ulmost  in  a  cir¬ 
cle,  with  others  in  the  middle;  sometimes  in  two 
lines  diverging  from  a  point,  and,  generally  in 
their  appearance,  resemble  the  rows  of  buttons  on 
the  breast  of  a  soldier's  jacket.  The  process  by 
which  even  the  smallest  spiders  form  a  line  or 
bridge,  on  which  they  ciui  walk  across  from  point 
to  point,  is  one  of  the  most  remarkable  in  the 
whole  system  of  animated  nature.  They  possess 
the  property  of  secreting  u  fine  glutinous  liquid 
substance  in  their  bodies,  which  rests  ready  for 
use  in  certain  bags  or  reservoirs,  and  from  these 
receptacles  the  liquid  proceeds  to  l>e  emitted  by 
five  different  teats.  These  teats,  or  spinnerets, 
are  studded  with  regular  row's  of  miuutc  bristle¬ 
like  points,  alamt  a  thousand  to  each  teat,  mak¬ 
ing  in  all  from  five  to  six  thousand.  'These points 
are  minute  tubes,  each  being  connected  with  the 
internal  reservoir,  and  emitting  a  thread  of  in¬ 
conceivable  fineness.  In  the  process  of  forming 
lines,  therefore,  the  spider  forces  out  five  thou¬ 
sand  fine  threads,  which,  being  immediately 
brought  together  into  one,  they  thus  lonn  a  sin¬ 
gle  line,  fit  for  any  purpose  they  require.  The 
limbs  of  the  spider  are  curiously  constructed  : 
each  foot  has  three  daws,  one  of  which  acts  ns  a 
thumb ;  the  others  arc  toothed  in  the  inside  like 
a  comb;  and  with  these  the  animal  combs  its 
legs,  or  smooths  its  threads  from  particles  of  dust. 
One  of  the  chief  points  of  character  in  spiders  is 
their  living  in  solitude  ;  spending  its  days  in  its 
own  separate  cell,  and  depending  entirely  on  it¬ 
self  for  the  means  of  subsistence.  Of  all  the  so¬ 
litary  insects,  the  spider  is  the  most  sagacious  ; 
and  its  industry  is  not  less  surprising  than  that 
of  any  other  animal  whatever.  P.  T. 

Pianofortes. — The  first  pianoforte  heard  in 
England  was  manufactured  by  Zumpc,  a  Herman 
harpsichord-maker,  who  introduced  it  here  alamt 
the  year  1775.  Besides  the  natural  backward¬ 
ness  of  the  English  in  adopting  novelties,  the  in¬ 
strument  had  against  its  favourable  reception  in 
this  country  the  quality  of  its  tone,  w  hich  was  ol 
so  jangling  and  jarring  a  description,  as  not  to 
offer  the  least  symptom  of  the  possibility  of  a 
pianoforte  ever  bring  rendered  attractive,  or  ever 
durable,  with  real  judges  of  euphonious  sounds. 
— Musical  World. 

Anchors  — A  first-rate  anclfor  weighs  nlmnt 
three  tons,  employs  twenty  men  for  forty  day*  in 
making,  and  costs  400/. 
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Diamonds—-  In  the  history  of  the  human  race, 
there  are  few  things  which  at  first  sight  appear 
so  remarkable  as  the  prodigious  value  which,  by 
common  consent,  in  all  ages  and  in  all  civilized 
countries,  has  been  attached  to  the  diamond. 
Among  ornaments  and  luxuries,  they,  however, 
unquestionably  occupy,  and  have  ever  occupied, 
the  highest  rank.  Even  fashion,  proverbially 
capricious  as  she  is,  has  remained  steady  in  this, 
one  of  her  earliest  attachments,  during,  probably, 
3000  or  4000  years.  The  beauty  of  this  gem, 
depending  on  its  unrivalled  lustre,  is,  no  doubt, 
the  circumstance  which  originally  brought  it  into 
notice,  and  still  continues  to  uphold  it  in  the  pub¬ 
lic  estimation.  The  vivid  and  various  refractions 
of  the  opal,  the  refreshing  tints  of  the  emerald, 
the  singular  and  beautiful  light  which  streams 
from  the  six-rayed  star  of  the  girasol,  the  various 
colours,  combined  with  high  lustre,  which  dis¬ 
tinguish  the  ruby,  the  sapphire,  and  the  topaz, 
beautiful  as  they  are  on  a  near  inspection,  are  al¬ 
most  entirely  lost  to  a  distant  beholder ;  whereas 
the  diamond,  without  any  essential  colour  of  its 
own,  imbibes  the  pure  solar  ray  and  then  reflects 
it,  with  undiminished  intensity,  too  white  and  too 
vivid  to  be  sustained  for  more  than  an  instant  by 
the  most  insensible  eye,  or  decomposed  by  re¬ 
fraction  into  those  prismatic  colours  which  paint 
the  rainbow,  and  the  morning  and  evening  clouds, 
combined  with  a  brilliancy  which  yields,  and 
hardly  yields,  to  that  of  the  meridian  sun.  The 
diamond,  whether  blazing  on  the  crown  of  state, 
or  diffusing  its  starry  radiance  from  the  breast  of 
titled  merit,  “  or  in  courts,  and  feasts,  and  high 
solemnities,”  wreathing  itself  with  the  air,  illus¬ 
trating  the  shape  and  colour  of  the  neck,  and  en¬ 
tering  ambitiously  into  contest  with  the  lively 
lustre  of  those  eyes  that  reign  influence  on  ail 
beholders,  blends  harmoniously  with  the  general 
effect,  and  proclaims  to  the  most  distant  ring  of 
the  surrounding  crowd,  the  person  of  the  mo¬ 
narch,  of  the  knight,  or  of  the  beauty. — From 
M awe's  Work  on  Precious  Slones. 

Turpentine  is  the  gum  flowing  from  the  pine 
and  fir :  an  oil  distilled  from  it  is  employed  in 
medicine,  and  much  used  by  painters  in  mixing 
their  colours;  what  remains,  after  getting  this 
oil,  is  called  resin.  Tar  is  the  product  of  one  of 
those  species,  called  the  pitch  pine.  Tar,  when 
boiled  down  to  dryness,  is  called  pitch.  Spruce 
beer  is  produced  from  the  tops  and  green  cones  of 
the  spruce  fir,  by  fermentation  with  treacle. 

Inertia. — The  inertia  of  inanimate  bodies  is 
not  only  their  incapability  of  moving  without  be¬ 
ing  acted  upon  by  external  force,  but  also  their 
tendency  to  continue  in  any  state  of  motion  com- 
muni dated  to  them;  thus,  if  a  leaden  ball  be 
dropped  from  the  mast  head  of  a  ship  under 
swift  sail,  one  might  suppose,  that  before  the 
ball  could  reach  the  deck,  the  ship  would  be 
slid  from  under  it,  and  it  w’ould  fall  into  the 
sea.  This,  howrever,  is  not  the  fact.  Why  ? 
Because  the  ball  is  under  the  influence  of  two 
forces — one  horizontal,  by  the  motion  of  the 
ship,  which  isithe  same  as  if  it  had  been  sent  for¬ 
ward  by  the  hand ;  the  other  is  perpendicular, 
by  the  force  of  gravity;  so  that,  in  reality,  it 
describes  in  space  the  same  kind  of  semi  para¬ 
bola,  as  a  ball  shot  from  a  gun. 
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Study  of  Nature. — An  extensive  knowledge  of 
natural  objects,  either  in  individuals  or  in  a 
nation,  cannot  exist  without  producing  great  and 
corresponding  improvements  in  taste,  literature, 
and  in  the  elegant  arts.  A  correct  knowledge  of 
natural  objects  will  elicit  greater  accuracy  on  the 
delineator  of  them,  both  in  the  artist  and  the  man 
of  letters.  It  is  well  known  that  the  public  taste 
is  gradually,  nay,  rapidly  improving  as  regards 
painting,  sculpture,  and  architecture  ;  and  no 
inconsiderable  portion  of  the  improvement  will 
be  found  to  be  attributable  to  the  more  correct 
representation  of  natural  objects.  This  improve¬ 
ment  has  also  extended  itself  to  our  manufactures 
more  especially  to  the  figures  printed  on  cotton, 
paper,  and  earthemv are ;  the  great  superiority  in 
these  is  acknowledged  chiefly  to  consist  in  the 
more  correct  imitation  of  plants,  animals,  and  ' 
general  scenery.  Other  branches  of  study  have 
the  effect  of  improving  the  reasoning  powders  of 
the  mind,  but  the  study  of  nature  may  be  said  to 
improve  and  humanize  the  wThole  man. 


LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  April 
28,  J.  Pereira,  M.D.,  on  Organic  Chemistry. 
Friday,  April  30,  J.  A.  Wheeler,  Esq.,  on 
The  Structure  and  Functions  of  Bone  in  the 
Human  Skeleton.  At  half-past  eight  precisely. 

Bermondsey  and  Botherhithe  Literary  and  Scien¬ 
tific  Institution,  4i,  Church  Street,  Rother- 
hithe. — Monday,  April  26,  Mr.  Hume’s  First 
Lecture  on  the  Life,  Genius,  and  Writings  of 
Cowper.  At  half-past  eight  precisely. 

QUERIES. 

Flow  is  list  manufactured  ?  Also,  the  best  me¬ 
thod  of  preserving  bodies  for  dissection,  without 
resorting  to  the  means  of  puncturing  the  body 
with  five  needles,  and  washing  it  over  with 
acetous  acid?  G.  Starkey. 

I  should  feel  much  obliged  if  your  correspond¬ 
ent  “  M.  V.”  (No.  16  of  your  Magazine)  would 
communicate  any  infoimation  to  enable  me  (o 
build  a  small  organ.  S.  X.  C. 

I  have  lately  been  attempting  to  polish  some 
minerals,  and  have  partially  succeeded  ;  but  I 
find  that  the  emery  powTder  works  itself  into  the 
grain  of  the  stone.  If  some  of  your  correspon¬ 
dents  could  fell  me  how  to  prevent  this,  and  also 
give  some  directions  in  this  branch,  they  would 
much  oblige  W.  H.  W. 

The  best  method  of  preparing  white  ink  for 
writing  on  dark-coloured  substances?  A.  M. 

[Try  chalk  or  white-lead  'in  a  proper  vehicle, 
according  to  the  nature  of  the  substance  to  be 
written  upon. — Ed.] 

The  construction  of  sulphur  fumigating  baths? 
How  the  air  is  to  be  heated?  And  how  from 
one  to  three  ounces  of  sulphur  can  be  sublimated 
or  converted  into  gas  proper  for  the  purpose? 

M. 

How  to  cement  bottoms  to  chimney-glasses 
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used  for  gos-ligbt,  so  as  to  form  jars  of  them  for 
chemical  purposes?  Also,  the  direction  in  which 
a  wire  should  be  wrapped  round  a  horse-shoe 
elcclro-maguet,  when  a  large  quantity  of  wire  is 
wished  to  be  put  on  it?  How  to  platinize  sil¬ 
vered  plates  for  Smee’s  battery  ?  \\\  E.,  Jun. 

The  best  work  on  the  prc|  aration  of  colours 
for  house-painting?  Also  of  what  the  solution  is 
composed  for  removing  paint  front  wood -work, 
particularly  carved  work?  H.  Bull. 

How  the  process  of  taking  moulds  from  cusLsis 
performed,  and  hour  the  mould  is  made?  Also 
how  the  plaster  is  put  upon  the  mould,  so  as  to 
make  the  cast  hollow  ?  '  E.  A.  P. 

The  proper  mode  of  obtaining  the  essential 
principle  of  tar — kreosote;  the  necessary  appa¬ 
ratus,  and  the  steps  of  the  process?  Also  how 
.much  of  the  kreosote  might  be  expected  from  a 
given  quantity  of  tar?  A.  C-  R. 


ANSWERS  TO  QUERIES. 

In  answer  to  the  query  of  “  A.C.  S.,"  in  your 
Number  of  the  ‘27th  of  February,  1  beg  with  your 
permission  to  say,  the  best  method  “  to  paint  the 
slides  of  a  magic  lantern,"  is  to  draw  on  paper, 
the  size  of  the  glass,  the  subject  you  intend  paint¬ 
ing  ;  fasten  this  at  the  ends  with  gum,  as  a  pre- 
.  ventive  from  slipping.  With  black  paint  mixed 
with  white  varnish  (drawn  with  a  pen  or  brush), 
the  outlines  of  the  subject  of  fancy,  which  reflects 
from  the  paper.  The  follow  ing  are  the  best  co¬ 
lours  for  the  above  experiment ;  be  it  remem¬ 
bered,  they  must  be  tempered  with  strong  white 
varnish : — 

Transparent  Colours. 

Blue  .  Prussian  blue. 

Yellow'  .  Gamboge. 

Green  .  Calcined  verdigris. 

-  Crimson  and  pink..  Lake  and  carmine. 

Yauxhall.  Th.  Fuller,  Jun. 

W^ater-ram. — ft  T.  Reeves.  Junior,"  wishes  to 
lie  informed  if  I  have  constructed  a  w’atcr-iain, 
such  as  described  in  No.  14  of  your  Magazine. 
I  have  not  only  constructed  one,  but  I  have  had 
one  in  use  near  six  months,  to  supply  a  small 
cistern  up  one  pair  of  stairs,  by  means  of  the 
overflowing  of  a  butt  in  the  yard.  To  every  pint 
of  water  it  sends  into  the  cistern  up  stairs,  it 
loses  three  pints  out  of  the  cock,  r.  If  Sir.  Reeves 
wishes  for  any  farther  information  on  the  sub¬ 
ject,  I  shall  be  most  happy  to  inform  him. 

D.  Lewis. 

To  Slain  Picture  Frames  Black,  and  to  Colour 
and  Polish  Gun-stacks,  <f*c. — Gun-stocks  may  be 
coloured  by  rubbing  brown  paint  on  and  off  for 
two  or  three  coats,  and  then  giving  it  a  layer  of 
copal  varnish.  Picture- frames  may  be  made  a 
beautiful  black,  by  two  or  three  coats  of  japan 
ink,  and  then  burnishing  it  with  a  dog's  tooth  or 
agate,  of  rubbed  with  flannel  and  bees-wax. 
Success  in  marbling  depends  entirely  on  the  size 
used  ;  tire  best  is  made  of  linseed  : — Take  a  pint 
of  liusecd,  and  pour  three  pruts  of  boiling  water 
on  it ;  then  leave  it  to  cool ;  then  sprinkle  on 
your  colours  in  the  trough  of  size,  which  co_ 
lours  must  lie  ground  fine  in  ox  gall ;  the  last  co. 


lour  to  be  thrown  on  must  have  a  small  quantity 
of  oil,  in  order  to  make  them  shell  up  the  other 
colours.  The  best  colours  are  flake-w  hite,  Vene¬ 
tian  red,  Antwerp  blue,  ultramarine,  burnt  um¬ 
ber,  emerald  green,  Acc.  The  above,  I  have  no 
doubt,  will  satisfy  Mr.  Arnold,  us  they  lmtc 
been  the  result  of  great  experience. 

R.  Johnson  Madely. 


TO  CORRESPONDENTS. 

The  Penny  Postage. —  Complaints  having 
reached  us  of  the  difficulty  of  procuring  our 
work  in  some  of  the  country  villages  and  other 
places,  our  correspondents  are  reminded,  that 
the  “  Mechanic  and  Chemist"  is  forwarded 
through  the  post  tivo  days  prior  to  the  date  of 
publication,  upon  the  following  terms — vis.: 
Subscription  for  one  year\ 

iinchdms  postw  ar  'W-  Ualf^SoKnin*. 
pigmentary  A  os.,  to  be  paid 

in  advance )  . ) 

Half-year .  A  Crown 

Quarter  of  a  year  .  Half -a  Crown. 

All  letters  to  be  prepaid,  and  addresstd  to 
Doudney  and  Scrymuoub,  City  Press,  1, 
Long  Lane,  AUlersgale  Street. 

Philo  asks,1*  IFhat  is  the  cheapest  and  most  sim¬ 
ple  method  of  obtaining  oxygen  gas!  The  tame 
question  us  to  hydrogen.  Is  there  greater 
danger  in  keeping  oxygen  and  hydrogen  mixed 
than  separate?  Can  you  inform  me  where  to 
obtain  the  best  and  cheapest  assortment  of  che¬ 
micals,  apparatus,  fee.,  for  an  amateur — o  sort 
of  chemical  cabinet."  There  is  no  cheaper  or 
simpler  method  known  of  obtaining  oxygen  gas, 
than  the  well-known  process  with  the  bleick 
oxtfl,-  of  manganese.  Any  discovery  that  would 
materially  facilitate  the  operation  of  procuring 
this  gas,  would  be  of  great  value,  not  only  to 
science,  but  in  a  pecuniary  view  to  the  in  venter. 
Hydrogen  gas  is  easily  obtained  as  we  hare  be¬ 
fore  slated,  by  putting  zinc  or  iron  filings  into 
slightly  diluted  sulphuric  acid.  There  is  ex¬ 
treme  danger  in  keeping  oxygen  and  hydrogen 
gases  combined ;  in  all  experiments  in  which 
those  combustibles  are  brought  together,  the  ut¬ 
most  caution  should  be  observed. 

J.  T.  M.  wishes  to  be  inform/ d  “  Which  is  the 
proper  method  of  wrapping  the  insulated  wiles 
on  the  frame,  in  the  construction  of  a  galvanic 
bobbin?  Also,  why  does  a  greater  length  of 
wire  produce  a  greater  intensity  of  the  galvanic  >  * 
fluid  ?  The  insulatc/l  wires  are  coiered  by 
means  of  machinery  which  it  would  not  be 
worth  while  to  purchase  or  construct,  unless  re¬ 
quired  for  extensive  manufacture .  The  second 
question  cannot  be  answered  in  the  present  state 
of  science  ;  our  correspondent  must  therefore  l*e 
contented  with  a  knowledge  of  the  fact ,  until 
future  researches  shall  have  unveiled  (he  mys¬ 
tery. 
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MAVIS’S  AIR-MOTIVE  ENGINE. 

(Sec  Engiaving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist . 

Sir, — If  you  think  the  following  worthy 
a  place  in  your  Magazine,  it  is  at  your 
service. 

a  is  an  air-vessel;  B  is  a  stop-cock  com¬ 
munication  between  the  air-vessel  and 
the  cylinder,  c,  a  barrel  or  cylinder,  with 
vanes  working  air-tight,  and  turning  in 
the  direction  of  the  arrows  ;  I)  is  a  pipe  to 
l**t  the  waste  air  out  ;  E  is  a  wheel  with 
sixtv  teeth,  fitted  on  the  axle,  F,  and  work¬ 
ing  into  the  small  wheel,  A,  of  ten  teeth, 
which  is  fixed  on  the  large  wheel,  g,  of 
sixty  teeth,  working  into  the  wheel,  I,  of 
ten  teeth,  which  is  fixed  on  the  large 
wheel,  ky  of  sixty  teeth,  and  working  on  a 
small  wheel  of  ten  teeth  fixed  on  the  axle- 
tree  of  the  wheel,  l  ;  in  is  a  force-pump 
for  supplying  the  air-vessel  with  air,  the 
piston-rod  of  which  is  fitted  to  a  crank  on 
the  axle-tree  of  the  wheel,  n  ;  o  is  a  pipe 
for  communicating  the  syringe  at  first 
starting.  V  hen  we  set  the  engine  in  mo¬ 
tion,  we  force  air  in  o,  by  means  of  a  sy¬ 
ringe;  when  we  have  done  that,  the 
engine  is  ready  for  starting:  when  we 
turn  the  stop-cock,  A,  on  the  air  rushes 
against  the  vanes,  c,  and  forces  them  in 
the  direction  of  the  arrows,  and  sets  the 
cog-wheels  in  action  ;  and  they  are  so  ar¬ 
ranged  that,  when  the  vane  turns  once 
round,  the  carriage-wheel,  i.,  turns  round 
UIG  times;  and,  supposing  the  wheel  were 
nine  feet  in  circumference,  then  the  wheel 
would  travel  over  1914  feet  of  ground, 

while  the  vanes  turn  round  only  once.  The 

✓ 

weight  of  the  carriage  and  friction  of  the 
rail  would  cause  the  wheel,  n,  to  turn, 
and,  by  means  of  a  crank  on  the  axle- 
tree,  the  piston  is  contimially  forcing  air 
in  the  air-vessel,  the  safety-valve  prevents 
it  from  being  over-charged. 

It  is  stated,  that  no  machine  can  per¬ 
manently  act  by  means  of  an  impulse  de¬ 
rived  from  its  own  mechanical  functions; 
I  think  the  above,  with  a  few  alterations, 
will  contradict  such  a  statement. 

I  remain  yours,  &c., 

D.  Lewis. 

MINERALOGY. 

No  VI. 

BISMUTH. 

Bismuth  is  found  in  the  earth  in  very 
different  states  ;  more  generally  native,  or 
in  the  metallic  state.  Native  bsmuth  is 
met  with  in  solid  masses,  and  also  in  small 


particles  dispersed  in,  and  frequently  de¬ 
posited  on,  different  stones,  at  Schreberg, 
in  Saxony,  Sweden,  &c.  It  exists,  com¬ 
bined  with  oxygen,  in  the  oxide  of  bis¬ 
muth,  bismuth  ochre,  of  a  blueish  or  yel¬ 
lowish-grey  colour.  It  is  also,  though 
now  seldom,  united  to  sulphur  and  iron, 
in  the  form  of  a  sulphuret  in  the  martial 
sulphuretted  bismuth  ore.  This  ore  has 
a  yellowish-grey  appearance,  resembling 
somewhat  the  martial  pyrites,  and  it  is 
sometimes  combined  with  arsenic.  Bis¬ 
muth,  when  pure,  is  of  a  silver-white 
colour,  inclining  to  red  ;  it  soon  tarnishes 
and  becomes  irridescent.  It  is  brittle,  and 
can  be  easily  reduced  to  small  particles. 
It  is  soft  enough  to  be  cut  with  a  knife. 
Its  specific  gravity  is  9.1100.  It  requires 
less  heat  for  fusion  than  any  other  metal, 
tin  excepted  ;  melting  by  a  heat  equal  to 
460°  Fah.  It  readily  unites  with  mercury 
and  with  sulphur.  It  is  soluble  in  nitric, 
muriatic,  and  sulphuric  acids  ;  the  solution 
in  nitric  acid  is  decomposable  by  mere  di-  ‘ 
lution  with  pure  water;  it  speedily  be¬ 
comes  black  by  sulphuretted  hydrogen. 
The  method  generally  employed  to  obtain 
bismuth  from  its  ore,  is  the  following: — 
Nothing  more  is  necessary  than  to  fuse 
the  ore  with  an  eighth  part  of  black  flux 
in  a  well-closed  crucible — the  metal  will 
thus  be  obtained.  The  metal  thus  obtain¬ 
ed  is  far  from  being  in  a  pure  state;  it 
forms  the  bismuth  of  commerce.  In  order 
to  purify  it,  let  it  be  powdered  and  dis¬ 
solve  it  in  nitric  acid,  and  precipitate  it 
by  adding  water  to  the  solution.  Collect 
the  precipitate  on  a  filter,  form  it  into  a 
paste  with  oil,  and  rapidly  fuse  it  with 
black  flux  in  a  crucible  closed.  It  is  re¬ 
markable,  that  if  bismuth  be  dissolved  in 
nitric  acid,  and  to  it  be  added  pure  water, 
it  precipitates  it  at  a  white  colour,  which 
is  a  criterion  to  distinguish  this  from  any 
other  metal.  This  precipitate  is  sold  by 
chemists  and  perfumers  under  the  name  of 
pearl  white. 

ANTI  MONY. 

This  is  a  brilliant-white  metal,  of  a  la- 
mellated  texture  ;  it  is  very  brittle,  and 
cannot  be  rolled  into  sheets  or  drawn  into 
wire.  The  specific  gravity  of  this  metal 
is  G. 712;  it  melts  at  810*;  at  an  intense 
heat  by  the  blowpipe,  it  is  volatilized. 
The  ores  of  antimony  are  chiefly  found  in 
the  north  of  Europe.  There  are  several 
varieties,  but  the  sulphuret  of  antimony 
is  the  most  abundant,  and  yields  the  metal 
of  commerce.  The  metal  is  most  exten¬ 
sively  used  in  the  manufacture  of  printers’ 
types,  music  plates,  specula  for  telescopes, 
and  is  a  component  of  several  useful  al- 
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Joys.  Antimony  is  soluble  in  most  of  the 
acids,  and  combines  also  with  chlorine, 
iodine,  phosphorus,  and  sulphur.  If  filings 
of  this  metal  he  thrown  into  a  vessel  con¬ 
taining  chlorine  gas,  they  burn  vividly. 
The  sulphuret  of  antimony  was,  in  early 
times,  employed  by  females  for  the  purpose 
of  staining  the  eye-brows  and  lashes,  and 
even  the  lids,  to  make  the  eye  appear 
longer.  To  obtain  antimony,  heat  thirty- 
two  parts  of  filings  of  tin  to  redness,  and 
project  in  them  by  degrees  100  parts  of 
sulphuret  of  antimony;  when  the  whole  is 
in  a  state  of  fusion,  throw  on  it  twenty 
parts  of  nitrate  of  potash,  the  antimony 
will  thus  be  obtained. 

G.  Starkey, 
Mineralogical  Chemist. 

Church  Street,  Shoreditch. 

DESCRIPTIVE  GEOLOGY. 

No.  II. 

granite  ( Continued ). 

Composition. —  Although  presenting  great 
variety  in  the  proportion  and  colour  of  its 
ingredients,  granite  is  usually  composed 
of  three  substances — viz.  quartz,  felspar, 
and  mica. 

1.  Quartz  consists  of  almost  pure  sili 
ceous  earth.  (See  page  108).  Its  most 
usual  crystalline  form  is  a  six-sided  prism, 
terminated  by  a  six-sided  pyramid  ;  but 
its  primitive  form  is  an  obtuse  rhomboid, 
nearly  approaching  the  cube.  In  specific 
gravity,  the  pure  varieties  fluctuate  a  little 
on  one  side  or  other  of  2.6.  It  cleaves 
with  great  difficulty  ;  its  common  fracture 
is  conchoidal.  It  may  be  found  of  various 
colours,  as  brown,  yellow,  purple,  &@. 

2.  Felspar  is  a  compound  body,  of  which 
siliceous  and  argillaceous  earths  are  pre¬ 
dominant  ingredients.  (Page  108.)  It 
generally  contains  a  little  lime  and  potash, 
and  is  often  coloured  by  minute  portions  of 
oxide  of  iron.  Its  usual  colours  are  flesh- 
red,  white,  green,  and  grey.  The  felspar 
in  the  granite  of  the  county  of  Dublin,  is 
of  a  pearly  whiteness.  Sometimes  felspar 
is  found  crystallized,  when  it  assumes  the 
form  of  four  and  six-sided  prisms  bevelled 
on  the  extremities.  That  in  graphic  gra¬ 
nite  is  almost  one  huge  crystallized  mass. 
Felspar  is  softer  than  quartz,  but  harder 
than  glass. 

3.  Mica  (from  micans,  a  Latin  word 
signifying  glittering)  consists  principally 
of  argillaceous  and  siliceous  earths,  with  a 
little  magnesia  and  oxide  of  iron.  It  is 
sometimes  met  with,  crystallized,  in  four 
and  six-sided  plates  and  prisms.  Its  usual 
colours  are  shades  of  brown  or  grey  ;  some¬ 
times  it  is  red  and  sometimes  black.  It 


consists  of  a  great  number  of  thin  laminae 
or  leaves  adhering  to  each  other,  but  which 
may  easily  be  separated  by  a  knife.  The 
plates  are  elastic,  and  are  sometimes  of  a 
very  large  size.  The  mica  in  the  granite  of 
Itubieslaw,  near  Aberdeen,  forms  laminae 
some  inches  across.  Some  has  been  brought 
from  Siberia  nearly  two  yards  and  a  half 
square.  The  mica  in  the  granite  obtained 
from  the  quarries  of  Kilkenny,  instead  of 
occurring  in  plates,  is  found  in  the  form  of 
plumose  mica. 

These  three  substances,  in  distinct  crys¬ 
tals,  or  else  filling  interstices  between 
crystals,  constitute  the  typical  varieties 
and  the  most  abundant  masses  of  granite  ; 
but  it  is  impossible  so  to  limit  the  signifi¬ 
cation  of  the  term.  Hornblende*  must  be 
included  among  the  legitimate  constitu¬ 
ents  of  granite,  if  we  are  to  use  the  term 
in  a  manner  at  all  consistent  with  geolo¬ 
gical  experience,  or  the  variations  of  gra¬ 
nitic  compounds.  Other  minerals,  espe¬ 
cially  actinolite,  chlorite,  talc,  compact 
felspar,  steatite,  garnet,  zircon,  &ft.,  enter 
into,  and  sometimes  considerably  modify, 
the  aspect  of  granite. 

Granitic  Mixtures — The  following  is  a 
general  view  of  the  most  remarkable  mix¬ 
tures,  to  which  some  authors  apply  dis¬ 
tinctive  names.  Some  of  these,  mineralo- 
gically  speaking,  are  identical  with  rocks 
of  the  trap  family  (syenite);  but  certainly 
occur  as  parts  of  a  granitic  series,  viewed 
geologically. 

Binary  granite — i.  e.  granite  composed 
of  two  ingredients,  as  felspar  and  mica  ; 
quartz  and  felspar,  either  equally  blended 
as  in  Muncaster  Fell,  Cumberland,  or  in 
segregated  portions,  as  the  graphic  gra¬ 
nite  ;  quartz  and  hornblende  ;  felspar  and 
hornblende. 

Granite  of  three  ingredients.  The  typi¬ 
cal  varieties — quartz,  felspar,  and  mica, 
uniformly  blended  ;  or  with  distinct  addi¬ 
tional  crystals  of  felspar,  and  then  called 
porphyritic  granite.  Quartz,  felspar,  and 
hornblede  (syenite  of  authors).  Quartz, 
felspar,  and  mica  :  instead  of  the  mica, 
chlorite  or  talc  sometimes  appears. 

Granite  of  four  ingredients.  Quartz, 
felspar,  mica,  and  hornblende,  or  actino¬ 
lite  (syenite  of  some  authors).  Quartz, 
felspar,  mica,  and  compact  felspar,  or  por¬ 
celain  clay.  Quartz,  felspar,  hornblende, 
and  chlorite,  or  steatite. 

Organic  Remains. — Granite  is  wholly 
destitute  of  organic  remains  of  either 
kingdom  of  nature.  This  circumstance, 


*  Hornblende  is  a  dark  crystalline  substance, 
composed  of  alumina,  silex,  and  magnesia,  with 
a  considerable  portion  of  the  black  oxide  ol  iron. 


combined  with  others,*  favours  the  con¬ 
clusion,  that  life  did  not  exist  on  the  earth  i 
during  its  formation.  Without  doubt,  the 
Lord  of  the  universe  could  have  formed 
creatures  whose  natural  element  might 
have  been  fire  ;  but  we  have  no  business 
with  that — our  only  concern  is  with  life  as 
we  know  it;  and,  as  far  as  research  and 
reasoning  can  go,  the  earliest  conditions  of 
the  earth  appear  to  have  been  incompati¬ 
ble  with  the  existence  of  life. 

Aspect  of  Granite-—  The  aspect  of  a 
granite  district  in  nature  is  subject  to  va¬ 
riation  ;  it,  however,  exhibits  sufficiently 
peculiar  traits,  which  are  readily  recog¬ 
nised  by  the  traveller  in  his  approach 
to  it. 

Granitic  rocks  are  marked  by  the  bold 
and  abrupt  precipices  which  they  present 
to  the  attacks  of  the  ocean;  and  by  the 
barren  and  dreary  inlmd  plains,  appear¬ 
ing  like  immense  fields,  in  which  blocks 
of  the  stone  have  been  torn  from  their 
beds  and  indiscriminately  scattered  over 
the  moss-grown  surface. 

'1  he  elevation  of  these  districts  is  not 
considerable.  The  granite  is  usually 
coarse-grained  and  split  into  huge  blocks, 
separated  from  each  other  by  natural 
seams,  and  appearing  like  the  ruins  of 
edifices  constructed  by  a  giant  race  of 
other  times.  In  other  cases,  granite  forms 
irregular  and  broken  peaks,  of  prodigious 
elevation,  and  does  not  split  into  the 
blocks  and  masses  just  alluded  to;  as  the 
Alf  >s,  the  Pyrenees,  the  lofty  mountains  of 
Scotland  ;  in  the  Hartz,  and  in  the  Tyrol. 
In  Asia  and  Africa,  granite  constitutes 
the  Uralian,  Altaian,  and  Himalayan 
chains;  and  the  Atlas  mountains,  stretch¬ 
ing  from  Morocco  to  Egypt  nearly;  and 
in  8011th  America,  the  lofty  ranges  of  the 
Cordilleras  are  of  a  similar  description. 

Utility  to  Man. — l’roin  a  very  early 
period,  granite  has  been  chosen  for  build¬ 
ing  purposes,  when  durability  was  aimed 
at.  Most  of  the  obelisks  and  statues 
w  hich  adorned  the  Egyptian  temples,  are 
formed  with  syenite  or  oriental  granite, 
draw  n  from  the  quarries  in  the  islands  of 
Philoe  and  Elephantine,  aud  particularly 
from  those  vast  excavations  in  the  moun¬ 
tain  terraces  about  Syene.  The  Pyramid 
of  Mycerintis  is  covered  w  ith  red  granite. 
The  Monolith  at  Sais  in  the  Delta,  was 
formed  of  a  single  block  of  granite,  w  hich 
was  floated  down  the  Nile  on  a  raft  from 
the  quarry  in  Elephantine.  Those  two 
ancient  works  of  art,  Memnon’s  Head 
and  Poropey’s  Pillar,  are  formed  from 
this  kind  of  rock.  The  Komans,  follow. 


*  \\  the  igneous  origin  of  the  rock. 


ing  the  example  set  them  by  the  Egyp¬ 
tians,  when  they  wanted  massy  and  dura¬ 
ble  edifices,  generally  erected  them  (or  a 
part  of  them)  of  granite.  Many  of  our 
buildings  have,  unfortunately,  been  raised 
with  very  different  materials  ;  for  instance, 
Henry  the  Seventh’s  Chapel.  Here,  all 
the  laboured  sculpture  and  Gothic  fret¬ 
work  have  been  worn  and  eaten  away  in 
the  course  of  about  300  years.  The  beauty 
and  fitness  of  granite,  as  a  building  ma¬ 
terial,  may  be  seen  in  many  of  the  public 
edifices  of  Dublin,  in  the  docks  of  Liver¬ 
pool,  in  Waterloo  and  London  Bridges, 
&c.,  &c. ;  *  and  when  we  reflect  upon  the 
ease  with  which  it  may  be  brought  into 
this  Metropolis  from  various  parts  of  the 
British  dominions,  one  is  involuntarily 
led  to  regret  the  c  ntinued  use  of  Port¬ 
land  and  Bath  stone  fur  important  public 
works. 


COMPOSITION  OF  Clil’ CHILES. 

According  to  Dr.  Ure,  the  best  crucibles 
are  formed  from  a  pure  fire-clay,  mixed 
with  finely-ground  cement  of  old  crucibles, 
and  a  portion  of  hlacklead  or  graphite. 
Some  pounded  coke  may  be  mixed  with 
the  plumbago.  The  clay  should  be  pre¬ 
pared  in  a  similar  way  as  for  making  pot¬ 
tery  ware.  The  vessels,  after  being  formed, 
must  be  slowly  dried,  and  then  properly 
baked  in  the  kiln.  Crucibles  formed  of  a 
mixture  of  eight  parts  in  hulk  of  Stour¬ 
bridge  clay  and  cement,  five  of  coke,  and 
four  of  graphite,  have  been  found  to  stand 
twenty-three  meltings  of  seventy  -  six 
pounds  of  iron  each,  in  the  Royal  Berlin 
Foundry.  Such  crucibles  resisted  the 
greatest  possible  heat  that  could  he  pro¬ 
duced,  in  which  even  wrought  iron  was 
melted,  equal  to  lot)0  or  155*  Wedgewood  ; 
and  bore  sudden  cooling  without  cracking. 
Another  composition  for  brass- founding 
crucibles  is  the  following; — Half  Stour¬ 
bridge  clay;  one  fourth  burned-clay  ce¬ 
ment;  one-eighth  coke  powder;  one- 
eighth  pipe  clay.  The  pasty  mass  must  be 
compressed  in  moulds.  The  Hessian  cru¬ 
cibles  from  (treat  Almerode  and  Eptcrode, 
are  made  from  fire-clay,  which  contains  a 
little  iron,  hut  no  lime;  it  is  incorporated 
with  siliceous  sfhd.  The  dough  is  com¬ 
pressed  in  a  mould,  dried,  and  strongly 
kilned.  Thev  stand  saline  and  leaden 
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*  Granite  from  Aberdeen,  from  Cornwall  and 
Devonshire,  was  employed  in  the  construction  of 
the  present  embankment  along  the  Thames  al*ne 
Westminster  Biidgc. 
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fluxes  in  docimastic*  operations  very  well; 
are  rather  porous  on  account  of  the  coarse¬ 
ness  of  the  sand,  but  are  thereby  less  apt 
to  crack  from  sudden  heating  or  cooling. 
They  melt  under  the  fusing  point  of  bar 
iron.  Beaufay,  in  Paris,  has  lately  suc¬ 


ceeded  in  making  a  tolerable  imitation  of 
the  Hessian  crucibles,  with  a  fine  clay 
found  at  Namur,  in  the  Ardennes. 

Berthier  has  published  the  following 
elaborate  analysis  of  several  kinds  of  cru¬ 
cibles  : — 


Hessian. 

Beaufay. 

English  for 
Oast  Steel 
(not  kilned). 

St.  Etienne 
for  Cast 
Steel. 

Glass  Pots 
at 

Nemours. 

Bohemian 
Bass  Pots 

Glass  Pots 
ofCreusot. 

Silica  . 

70.9 

64.6 

63.7 

65.2 

67.4 

6S.0 

68.0 

Alumina  .... 

21.8 

31.4 

20.7 

25.0 

32.0 

29.0 

28.0 

Oxide  of  Iron 

3.8 

1.0 

4.0 

7.2 

0.8 

2.2 

2.0 

Magnesia . . . . 

Trace 

— 

— 

Trace 

Trace 

0.5 

T  race 

Water . 

— 

— 

10.3 

— 

— 

— 

1.0 

Wurser  states  the  composition  of  the 
sand  and  clay  in  the  Hessian  crucibles  as 
follows  : — 

Clay. — Silica,  10.1 ;  alumina,  65.4  ;  ox¬ 
ides  of  iron  and  manganese,  1.2  ;  lime, 
0.3 ;  water,  23. 

Sand. — Silica,  95.6  ;  alumina,  2.1  ;  ox¬ 
ides  of  iron  and  manganese,  1.5  ;  lime,  0.8 

Blacklead  crucibles  are  made  ol  two 
parts  of  graphite,!  and  one  of  fire-clay, 
mixed  with  water  into  a  paste,  pressed  in 
moulds  and  well  dried,  but  not  baked 
hard  in  the  kiln.  They  bear  a  higher 
heat  than  the  Hessian  crucibles,  as  well  as 
sudden  changes  of  temperature  ;  have  a 
smooth  surface,  and  are,  therefore,  pre¬ 
ferred  by  some  melters  of  gold  and  silver ; 
but  they  are  not  universally  employed  by 
casters  of  those  metals. 

Mr.  Austey  describes  his  patent  process 
for  making  crucibles  as  follows: — lake 
two  parts  of  fine-ground  raw  Stourbridge 
clay,  and  one  part  of  the  hardest  gas  coke, 
previously  pulverized  and  sifted  through  a 
sieve  of  one-eighth  of  an  inch  mesh — ii  the 
coke  is  ground  too  fine,  the  pots  are  very 
apt  to  crack.  Mix  the  ingredients  toge¬ 
ther  with  the  proper  quantity  of  water, 
and  tread  the  mass  well.  The  pot  is 
moulded  by  hand  on  a  wooden  block,  sup¬ 
ported  on  a  spindle  which  turns  in  a  hole 
in  the  bench;  there  is  a  gauge  to  regulate 
the  thickness  of  the  melting  pot,  and  a  cap 
of  linen  or  cotton  placed  wet  upon  the  core 
before  the  clay  is  applied,  to  prevent  the 

*  Docimacy  is  the  analytical  examination  of 


clay  from  sticking  partially  to  the  core  in 
the  taking  off.  The  cap  adheres  to  the 
po';  only  while  wet,  and  may  be  removed 
without  trouble  or  hazard,  when  dry.  He 
employs  a  wooden  bat  to  assist  in  mould¬ 
ing  the  pot.  When  moulded,  it  is  care¬ 
fully  dried  at  a  gentle  heat.  A  pot  dried 
as  above,  when  wanted  for  use,  is  first 
warmed  by  the  fire-side,  and  is  then  laid 
in  the  furnace  with  the  mouth  downwards, 
the  red  cokes  being  previously  damped 
with  cold  ones  in  order  to  lessen  the  heat ; 
more  coke  is  then  thrown  in  till  the  pot  is 
covered,  and  it  is  then  brought  up  gra¬ 
dually  to  a  red  heat.  The  pot  is  next 
turned  and  fixed  in  its  proper  position  in 
the  furnace,  without  being  allowed  to 
cool,  and  is  then  charged  with  cold  iron  ; 
so  that  the  metal,  when  melted,  shall  have 
its  surface  a  little  below  the  mouth  of  the 
pot.  The  iron  is  melted  in  about  an  hour 
and  a  half,  and  no  flux  or  addition  of  any 
kind  is  made  use  of.  A  pot  will  last  for 
fourteen  or  even  eighteen  successive  melt¬ 
ings,  provided  it  is  not  allowed  to  cool  in 
the  intervals;  but  if  it  cool,  it  will  proba¬ 
bly  crack.  These  pots,  it  is  said,  can  bear 
a  greater  heat  than  others  without  soften¬ 
ing,  and  will,  consequently,  deliver  the 
metal  in  a  more  fluid  state  than  the  best 
Birmingham  pots  will. 

The  melting-pots  used  at  the  Mint,  are 
made  of  cast  iron,  and  hold  conveniently 
400  pounds  of  metal.  Platinum  crucibles 
are  employed  for  some  chemical  purposes, 

!  but  they  are  unlit  for  melting  metals. 
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AGENCY  OF  ANIMALCULES  IN 
THE  FORMATION  OF  LIME- 
STONE. 

At  the  Ashmolean  Society  at  Oxford, 
Professor  Btickland  read  a  paper  on  the 
agency  of  animalcules  in  the  formation  of 
limestone.  He  commenced  with  exhibit¬ 
ing  specimens  of  Stonesfield  slate  and  of 
Derbyshire  limestone,  in  which  micro¬ 
scopic  shells  have  been  discovered  in  great 
abundance,  and  then  proceeded  to  discuss 
the  question,  how  far  the  frequent  occur¬ 
rence  of  such  remains  in  the  carbonifer¬ 
ous  and  oolitic  limestones,  as  well  as  in 
the  chalk  and  tertiary  formations,  justi¬ 
ces  the  revival  of  the  old  but  exploded 
vermicular  theory — 4<  omnis  calx  e  vermi- 
bus,  omnis  silex  e  vermibus,  omne  feirum 
e  vermibus.”  He  then  exhibited  the  plates 
of  Ehrenberg’s  work  on  the  animalcular 
constitution  of  chalk  (1H39),  in  which 
specimens  from  twelve  different  localities 
are  figured,  all  of  which  are  crowded  with 
foraminiferous  and  other  minute  chamber¬ 
ed  shells,  varying  from  one-twenty-fourth 
to  one-two-hundredth  of  a  line.  The  spe¬ 
cimens  from  the  north  of  Europe  contain 
a  greater  quantity  of  inorganic  earthy 
chalk  than  of  organic  substances,  while 
those  from  the  south  of  Europe  exhibit  a 
larger  proportion  of  animal  remains.  The 
chalk  from  the  south  of  Europe  contains 
abundant  siliceous  infusoria,  but  no  flints; 
while  that  from  the  north  of  Europe)  is 
full  of  flinty  nodules,  but  has  no  siliceous 
infusoria,  excepting  within  the  nodules 
themselves,  as  if  they  had  been  attracted 
to  the  nascent  nodules  from  the  fluid  in 
which  they  were  floating.  Dr.  Buckland, 
admitting  with  Professor  Ehrenberg  and 
Mr.  Bowerbank  (who  has  discovered  what 
he  conceives  to  be  parasitic  spurges  in  the 
black  substance  of  chalk  flints),  that  ani¬ 
mal  remains  have  contributed  much  to  the 
substance  both  of  chalk  and  flint,  felt  dis¬ 
posed  to  refer  the  earthy  portions  of  the 
chalk  and  the  inorganic  substance  of  the 
flint  to  segregation  from  the  w’ater,  in 
which  l>oth  the  lime  and  the  flint  were 
held  in  solution.  He  then  pointed  out  the 
relation  of  the  recent  nautilus  and  sepia 
to  the  minute  molluscous  constructors  of 
recent  as  well  as  of  fossil  foraminiferous 
microscopic  shells,  and  showed  how  much 
had  been  added  to  the  amount  of  animal 
remains  known  to  have  contributed  to  the 
formation  of  Kmestone,  by  the  modern 
discoveries  of  microscopic  shells  and  infu¬ 
soria.  He  illustrated  the  extent  to  which 
molluscous  animals  occur  in  our  present 
seas,  by  Captain  Beaver’s  discovery,  that 
two  shoals  between  the  Cape  of  Good 
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Hope  and  the  Island  of  Mauritius,  marked 
in  the  charts  as  sand  banks,  are  masses  of 
medusa*,  floating  150  fathoms  beneath  the 
sea  ;  and  by  Captain  Scoresby’s  calculation 
of  the  enormous  number  of  medusa*  in  the 
w-ater  of  the  Greenland  seas.  Dr.  Buck- 
land  then  alluded  to  the  microscopic  ani¬ 
malcules  that  fill  stagnant  ditches  and 
pools  of  fresh  water,  and  w  hich  frequently 
give  a  red  or  green  colour  to  the  water ; 
and  to  the  fact  of  the  sediments  of  fresh¬ 
water  lakes,  such  as  Neufchatel,  being 
composed  of  infusoria.  These  infusoria 
frequently,  when  the  mud  becomes  dry  in 
summer,  are  taken  up  by  the  wind  and 
carried  about  in  the  atmosphere,  till  they 
fall  again  into  water  or  some  other  fluid, 
and  are  resuscitated.  The  general  pre¬ 
sence  of  these  desiccated  infusoria  in  dry 
ponds,  accounts  for  a  stratum  of  polishing 
stone  found  near  Berlin,  composed  entire¬ 
ly  of  siliceous  shells,  or  shields,  of  infuso¬ 
ria.  Recent  discoveries  of  marine  infuso¬ 
ria  in  'the  seawater,  lead  us  to  infer  that 
such  animalcules  most  probably  abounded 
in  the  ancient  seas,  and  that  the  applica¬ 
tion  of  the  microscope  to  thin  slices  of  si¬ 
liceous  and  calcareous  sedimentary  rocks, 
will  disclose  the  presence  of  marine  ami 
fresh-water  remains,  and  thus  introduce  a 
new  era  in  palaeontology,  by  demonstrat¬ 
ing  the  very  extensive,  though  not  exclu¬ 
sive,  agency  of  animalcules  in  the  formation 
of  limestone.  In  the  case  of  crystallized 
marble,  it  is  not  improbable  that  intense 
heat  has  obliterated  all  trace  of  organic 
remains,  if  they  ever  existed. 

BEARDS  APPARATUS  FOR  TAK¬ 
ING  LIKENESSES 

AND  REPRESENTATIONS  OF  NATU11E  BV 
A  PHOTOGENIC  PROCESS. 

This  invention  is,  in  /act,  only  a  modifi¬ 
cation  and  peculiar  adaptation  of  the  Da¬ 
guerreotype  ;  but  as  it  has  excited  great 
interest,  and  even  alarm,  in  the  artistical 
world,  and  has  exhibited  such  new  deve¬ 
lopments  in  the  photogenic  art,  as  have 
entitled  the  inventer  to  the  protection  (if 
so  it  may  be  "called)  of  a  patent,  we  doubt 
not  that  many  of  om  readers  will  l*e  gra¬ 
tified  by  the  following  exact  description  of 
the  process,  which  we  give  nearly  in  the 
inventer’s  own  words. 

The  apparatus  consists  of  a  rectangular 
box,  inside  of  which,  at  the  end,  there  is 
fixed  a  concave  reflector,  which’nmy  he  of 
glass  or  metal.  'Ibis  reflector  is  placed 
with  the  reflecting  surface  facing  the  other 
end  of  the  box,  which  has  an  opening  cor¬ 
responding  with  the  size  of  the  reflector. 
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rhe  prepared  surface  on  which  the  im¬ 
pression  is  to  be  made  by  the  reflected 
mage,  is  fixed  to  a  frame  which  slides  on 
;he  bottom  of  the  box,  in  a  direction  to 
ind  from  the  face  of  the  reflector,  and 
engthwise  of  the  box.  A  small  door  is 
nade  on  the  top  of  the  box,  for  the  pur¬ 
pose  of  observing  the  focal  image,  and  the 
'rarne  is  slided  till  properly  adjusted  to  the 
Focus.  The  box  should  be  placed  on  a  ta- 
[>le  or  other  support,  at  such  height,  that 
the  centre  of  the  reflector  may  be  about  as 
high  as  that  part  of  the  person  which  is 
intended  to  be  in  the  middle  of  the  picture. 
When  the  reflecting  apparatus  is  to  be 
used,  the  person  whose  likeness  is  to  be 
taken,  should  be  placed  in  a  chair,  to  which 
some  suitable  support  for  the  head  is  at¬ 
tached,  to  enable  him  to  remain  perfectly 
still,  and  the  reflecting  apparatus  should 
then  be  placed  with  the  open  end  imme¬ 
diately  opposite  to  the  person.  A  trial 
surface  is  then  to  be  put  against  the  frame 
to  receive  the  reflected  image,  by  which 
means  its  correct  placing  will  readily  be 
judged  of  by  looking  through  the  hole  in 
the  box,  and  the  focus  will  be  adjusted  by 
sliding  the  frame  backwards  and  forwards. 
The  trial  surface  is  then  to  be  removed, 
and  the  prepared  surface  is  to  be  placed  in 
the  frame,  and  allowed  to  remain  as  long 
as  required  to  form  the  image,  and  a  little 
practice  will  readily  enable  the  operator 
to  judge  when  the  required  effect  is  ob¬ 
tained.  The  size  of  the  reflecting  appara¬ 
tus,  used  by  Mr.  Beard,  is  as  follows  : — 
The  box  inside,  fifteen  inches  long,  eight 
and  a  half  inches  high,  and  eight  inches 
wide,  and  the  interior  is  black  ;  reflector, 
seven  inches  clear  diameter,  and  twelve 
inches  focus ;  the  prepared  surface  on 
which  the  picture  is  to  be  formed,  is  two 
inches  and  a  half  long,  by  two  inches 
wide,  but  these  dimensions  may  be  varied. 
“  In  using  the  apparatus  above  described,” 
says  Mr.  Beard,  Ci  when  the  day-light  is 
very  bright,  I  prefer  that  an  inclined 
glass  roof  of  the  room  should  be  glazed 
with  blue  glass,  or  otherwise  to  soften  the 
bright  rays  of  light,  in  order  that  the  per¬ 
son  sitting  to  have  a  likeness  taken  may 
be  as  near  as  possible  to  the  glass  roof ;  but 
when  there  is  a  bright  sun-shine,  I  use  a 
large  looking-glass  or  reflector.  I  prefer 
to  use  a  large  concave  reflector  to  collect 
the  rays  of  light  from  the  sun,  and  throw 
it  on  the  person  sitting. 

I  place  the  reflecting  apparatus  out  of 
the  centre  of  the  large  reflector,  generally 
behind  the  large  reflector,  by  having  a 
hole  through  such  large  reflector  towards 
the  outer  edge  thereof ;  and  in  making 
such  large  reflector,  I  find  that  it  may  be 


done  by  forming  a  frame  of  wood  to  the 
figure  or  shape  required,  and  then  cover 
the  surface  with  small  squares  of  looking- 
glass  of  five  or  six  inches  square.  This 
is  a  cheap  and  convenient  way  of  making 
such  a  reflector  on  a  large  size  for  the  pur¬ 
pose,  but  I  do  not  confine  myself  thereto  ; 
the  object  being  to  obtain  a  large  reflector  to 
collect  the  light,  and  direct  it  strongly  on  a 
person  or  other  object,  from  which  it  is  de¬ 
sired  to  obtain  a  likeness  or  image,  on  to 
a  prepared  surface.  In  preparing  plates 
with  silver  surfaces,  to  render  them  more 
suitable  for  receiving  impressions  or  images 
thereon,  and  then  have  the  surface  pro¬ 
tected  from  change,  I  take  sheets  of  copper 
with  a  surface  of  silver,  such  as  is  now 
commonly  used,  according  to  the  process 
known  as  Daguerreotype,  and  place  two 
such  plates  together,  with  their  silver  sur¬ 
faces  touching — those  surfaces  having  been 
carefully  wiped  clean  with  cotton,  and 
aided,  if  necessary,  with  dilute  sulphuric 
acid ;  and  I  pass  such  two  plates  five  or 
six  times  between  a  pair  of  smooth  hard¬ 
ened  rollers.  I  then  anneal  the  plates, 
by  heating  them  to  a  low  red  heat,  and 
permit  them  to  cool.  Then  I  again  sub¬ 
ject  them  to  the  acid  process,  and  then  I 
pass  them  silver  face  to  face  between  the 
rollers,  the  rollers  being  set  slightly,  close 
together,  as  the  plates  will  have  become 
somewhat  thinner ;  and  I  repeat  such 
rolling  and  annealing,  till  I  find  the  silver 
surfaces  are  highly  polished  and  equal  in 
appearance  all  over  the  silver  surfaces. 
They  will  then  be  ready  for  the  next  pro¬ 
cess,  which  consists  in  taking  a  small 
bunch  or  tuft  of  cotton,  and  dipping  it 
into  dilute  nitric  acid,  and  then  into  tri- 
poli,  and  very  lightly  rub  the  silver  sur¬ 
face  of  a  plate,  then  quickly  and  carefully 
rub  off  the  acid  and  tripoli  with  dry  cot¬ 
ton.  In  these  rubbings  a  circular  motion 
is  to  be  observed  ;  I  then  take  a  surface  of 
velvet,  having  dusted  on  it  some  impalp¬ 
able  powder  of  charcoal  from  a  muslin 
bag,  and  rub  the  silver  surface  of  the  plate 
in  a  direction  transversely  of  the  length  of 
plate,  when  the  required  surface  will  be 
obtained,  and  is  ready  to  undergo  the 
iodine  process,  as  is  well  understood ;  but 
I  prefer  that  the  iodine  should  not  be  used 
separately,  but  that  it  should  be  combined 
with  nitric  acid  and  water,  or  with  bro¬ 
mine,  or  with  both,  or  with  bromic  acid  ; 
and  I  perform  this  operation  in  the  follow¬ 
ing  manner  : —  I  place  a  square  glass  ves¬ 
sel,  somewhat  larger  than  the  plate  to  be 
operated  on,  in  a  box  made  of  wood,  with 
a  cover  with  an  opening  at  each  end,  to 
allow  of  a  plate  of  glass  to  slide  closely 
across,  so  as  to  permit  of  as  little  escape  of 
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vapour  as  possible  ;  the  plate-glass  slide 
being  somewhat  more  than  twice  the 
length  of  the  box,  and  in  one  part  thereof, 
towards  one  end,  an  opening  is  formed 
through  the  glass  large  enough  to  receive 
the  metal  plate,  and  yet  not  allow  it  to 
drop  through  ;  by  this  means  the  slide  can 
bring  the  plate  of  metal  directly  over  the 
box,  in  order  that  the  vapours,  as  they 
arise,  may  come  in  contact  with  the  silver 
surface,  which  is  placed  downwards,  and 
in  a  few  seconds  it  will  be  ready  to  be  put 
into  the  reflecting  apparatus,  to  receive  an 
impression  ;  or  it  may  be  put  into  a  suit¬ 
able  dark  case  for  holding  several  such 
plates  ready  for  use.  In  combining  iodine 
with  nitric  acid  and  water,  I  put  eqnal 
parts  of  iodine,  nitric  acid,  and  of  water; 
and  in  combining  bromine  therewith,  I 
combine  an  equal  part  with  each  of  the 
other  three;  or  I  omit  to  use  nitric  acid, 
and  use  sulphuric  acid  and  water;  or  I 
omit  the  use  of  acid,  and  simply  combine 
iodine  and  bromine  in -4  he  box  above  men¬ 
tioned,  and  the  required  vapours  will 
quickly  operate  on  the  metal  plate,  the 
other  portion  of  the  glass  slide  closing 
the  box,  when  no  plate  is  being  operated 
on.  And  I  have  only  farther  to  remark, 
that  when  the  impression  has  been  obtain¬ 
ed,  the  plate  is  to  be  operated  on  by  the 
mercury,  and  the  fixing  and  washing  pro¬ 
cesses,  in  like  manner  to  the  treatment 
well  understood,  when  treating  plates 
which  have,  according  to  the  process  of 
Daguerreotype,  received  an  impression  or 
image  by  the  aid  of  a  camera — all  which  is 
well  known,  and  in  use,  and  forms  no  part 
of  the  invention.  In  taking  impressions 
or  obtaining  images  by  the  aid  of  the  ap¬ 
paratus  above  described,  it  is  desirable  to 
use  a  screen  behind  the  person  sitting  to 
have  a  likeness  taken,  and  for  this  pur¬ 
pose  a  plate  of  ground  plate  glass,  or  other 
semi-transparent  surface,  through  which 
the  shadow  of  the  person  may  pass  ;  and 
at  the  back  of  such  screen  I  have  a  frame 
capable  of  being  set  nearer  to  or  farther 
from  the  back  of  the  screen  ;  and  in  this 
frame  I  have  a  white  surface,  capable  of 
receiving  the  shadow  so  passed  through 
the  semi  transparent  screen  ;  and  by  caus¬ 
ing  such  white  surface  to  come  nearer  to 
or  farther  from  the  screen,  I  obtain  vary¬ 
ing  effects  of  light  and  shade  in  the  pic¬ 
ture  produced.  And  I  find  it  of  advantage 
sometimes  to  use  a  brown,  blue,  or  black 
surface,  particularly  when  taking  images 
of  plaster  busts  or  other  white  objects  ; 
for  it  will  be  evident  that,  although  I  have 
thus  far  confined  the  description  to  the 
taking  likenesses  from  human  beings,  any 
other  object,  having  the  apparatus  placed 


suitably  in  front  of  it,  will  be  received  on 
the  reflector,  and  reflected  on  the  prepared 
surface,  in  like  manner  to  that  of  a  person. 
And  I  would  also  remark  that,  in  using  a 
large  concave  reflector  to  collect  the  light 
as  above  explained,  I  find  it  desirable  to 
stretch  across  the  front  thereof  a  surface 
of  tissue  paper,  varnished  with  boiled  oil, 
such  as  is  used  for  tracing  paper  ;  as  it  has 
the  effect  of  scattering  the  light  and  pro¬ 
ducing  a  better  effect  in  the  picture. 

INSTITUJIONS. 

LECTURES  DURING  THR  WEEK. 

London  Mechanics'  Institution ,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  May 
5,  J.  Pereira,  M.D.,  on  Organic  Chemistry. 
Friday,  May  7,  H.  W.  Woolrych,  Esq.,  on 
War.  At  half-past  eight  precisely. 

Bermondsey  and  Rothcrhithe  Literary  and  Scien¬ 
tific  Institution,  -1$,  Church  Street,  Rother- 
hithe. — Monday,  May  8,  Discussion.  At  half¬ 
past  eight  precisely. 


TO  CORRESPONDENTS. 

F.  and  A.  A. — We  are  not  aware  of  any  law  pro¬ 
hibiting  the  running  of  velocijwdes  or  steam- 
carriages  on  common  roads  ;  it  is  doubtful,  hoic- 
ever,  whether  the  latter  could  safely  be  tolerated 
in  large  and  crowded  toicns. 

Several  of  our  correspondents  have  desired  to  be 
informed  “  the  best  method  of  testing  the  quality 
of  manganese  the  following  may  be  depended 
upon  as  obtained  from  the  best  authorities  of 
the  present  day  (day  Lussac ,  Ih.  Ure,  Sfc.) 
M.  day  Lussac  proposes  to  determine  the  com¬ 
mercial  value  of  manganese  ore,  by  the  quantity 
of  chlorine  which  it  affords  when  treated  with 
liquid  muriatic  acid.  He  places  the  manganese 
powder  in  a  small  retort  or  matrass,  pours  over 
it  the  acid,  and  the  chlorine  being  disengaged 
with  the  aid  of  a  gentle  heat,  is  transmitted 
into  a  vessel  containing  milk  of  lime,  or  potush 
water.  The  liquor  is  thereafter  poured  into  a 
dilute  solution  of  sulphate  of  indigo  ;  and  the 
quantity  of  chlorine  is  inferred  from  the  t quan¬ 
tity  of  the  blue  solution  which  is  discoloured. 
I)r.  Ure  passes  the  chlorine  into  the  test  solu¬ 
tion  of  indigo.  A  small  proportion  of  black 
manganese  ore  is  used  in  the  manufacture  of 
flint  glass,  to  correct  the  green  tinge  which  it 
is  apt  to  derive  from  the  iron  present  in  the 
sand.  Tor  this  purpose  it  it  necessary  to  select 
a  native  manganese  as  free  from  iron  oxide  as 
possible ;  since  the  colour  of  the  glass  will  de¬ 
pend  altogether  on  that  circumstance. 
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COUCHMAN  S  VELOCIPEDE. 

(See  Engraving,  front  page.) 

This  velocipede  possesses  great  advantage 
over  many  more  elaborate  construction*, 
and  that  for  the  very  reason  of  its  simpli¬ 
city  ;  but  it  must  he  remarked,  that  the 
whole  power  is  communicated  by  the 
hand,  which  must  necessarily  fatigue  and 
distress  the  traveller  much  more  than  if 
the  feet  were  made  to  perform  a  part  of  the 
labour.  The  traveller  sits  on  a  board,  a, 
below  the  centres  of  the  wheels,  holding 
the  crank,  r,  which  is  a  part  of  the  axle 
of  the  wheels,  h  H  ;  and,  by  turning  this 
crank,  he  turns  the  wheels  which  are 
fixed  to  it,  and  thus  propels  the  carriage 
without  any  intermediate  apparatus  be¬ 
tween  the  power  and  the  wheels  ;  n  is  the 
foot-board,  moveable  about  its  centre; 
there  are  two  chains,  n  D,  communicating 
with  the  cross  piece,  cc,  which  carries  the 
guiding-wheel,  J.  By  this  means  the  tra¬ 
veller  has  perfect  command  over  the  direc¬ 
tion  of  his  course,  pushing  forward  the 
right  foot  if  he  wishes  to  turn  to  the  left, 
and  the  contrary  to  turn  to  the  right.  F.  is 
a  box  in  which  any  luggage,  not  too  bulky, 
may  he  carried.  It  must  be  remarked, 
that  the  seat.  A,  on  which  the  traveller  re¬ 
poses,  is  situated  behind  the  axle  of  the 
wheels,  it  h  ;  a  counter-balancing  weight 
is,  therefore,  necessary  in  the  fore-part  of 
the  machine,  to  keep  the  guide  wheel,  J, 
firm  on  the  ground.  This  may  be  done, 
either  by  ballast  in  the  box,  F,  or  by  giv¬ 
ing  sufficient  length  to  the  frame,  k  k, 
which  will  give  lever  power  to  the  ma¬ 
chine  itself.  In  order  to  reduce  the  fric¬ 
tion  on  the  axes  of  the  principal  support¬ 
ing  wheels,  h  h,  the  axle,  g,  is  made  to 
rest  upon  three  friction  rollers. 

Notwithstanding  the  numerous  contriv¬ 
ances  which  have  been  tried  during  the 
last  twenty  years,  to  abridge  the  labour  of 
self-conveyance,  no  machine  has  yet  been 
produced,  that  has  in  every  respect  suc¬ 
ceeded  in  practice.  The  possibility  of 
constructing  a  machine  that  would  enable 
a  person  to  travel  a  very  great  distance, 
and  with  a  speed  exceeding  that  of  fast 
walking,  may  easily  be  established  ;  for 
though  in  ascending  a  hill,  the  labour  may 
he  a  trifle  greater  than  walking  without 
the  encumbrance  of  the  carriage,  that  ad¬ 
ditional  labour  is  limited  to  the  force  re¬ 
quired  in  drawing  up  the  machine  alone, 
which,  for  many  reasons,  should  be  made 
as  light  as  possible;  and  it  must  be  ob¬ 
served  that,  'whether  we  are  travelling  on 
one  continued  journey,  or  going  ami  re¬ 
turning  short  distances,  we  shall  find  about 
as  much  descending  as  ascending  ground  ; 


and  if  the  descent  be  sufficiently  steep,  ami 
the  road  tolerably  smooth,  ns  our  ordinary 
coach-roads  are,  gravity  alone  will  do  the 
work  without  any  assistance  from  the  tra¬ 
veller,  unless  it  be  to  moderate  his  speed, 
which  may  easily  be  done  by  the  usual  me¬ 
chanism  employed  for  that  purpose.  On 
level  ground,  there  being  no  weight  to 
lift,  no  more  power  will  be  required  than 
is  necessary  to  overcome  the  friction  on 
the  wheels  and  other  external  impedi¬ 
ments.  M  r.  Couchman’s  velocipede  may 
be  seen  at  No.  1,  New  Court,  Farringdon 
Street,  London. 


IMPROVED  LATHE-BAR. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — It  is  well  known  that  the  prismatic 
or  triangular  bar  was  first  introduced  by 
the  late  Henry  Maudslay,  of  Margaret 
Street,  Cavendish  Square,  the  inventer  of 
the  right-angle  slide  rest,  or,  as  he  desig¬ 
nated  it,  “  slide  tool.0  This  form  of  bar, 
however  superior  to  the  square  or  paral- 
leloped  shape  commonly,  employed,  is,  ne¬ 
vertheless,  defective  in  several  points;  and 
principally  because,  1st.  Its  construction 
necessarily  renders  it  comparatively  weak  ; 
2nd.  The  puppets  and  rest  must  be  made 
uselessly  heavy,  in  order  to  accommodate 
them  to  the  triangular  shape  of  the  bar  on 
which  they  slide  ;  3rd.  No  pressure  is  ex¬ 
erted  against  the  sides  of  the  bar;  and, 
4th.  There  are  but  two  points  of  contact, 
both  in  the  same  line — that  of  the  tight¬ 
ening  screw  beneath  the  puppet,  and  the 
apex  or  summit  of  the  triangle.  That 
these  are  serious  disadvantages,  every 
mechanic  who  has  used  a  triangular  bar- 
lathe  will,  I  think,  readily  admit ;  nor  is 
it  possible,  in  turning  heavy  metal  work 
on  such  a  lathe,  to  guard  against  a  shak¬ 
ing  tremulous  mo- ion,  unless,  indeed,  the 
mortice  of  the  puppets  be  fitted  in  the 
nicest  and  most  accurate  manner  to  the 
bar,  which  may,  in  some  degree,  but  will 
not  wholly,  correct  this  .defect.  All  these 
deficiencies  may  be  remedied  by  adopting 
a  trapezoidal,  instead  of  a  triangularshape 
for  the  bar.  I  he  accompanying  diagram 
will  illustrate  the  superiority  of  the  for¬ 
mer  to  the  latter.  Let  a  b  c  represent  an 
equilateral  triangular  bar,  2»,  every  side, 
and  adec  a  trapezoidal  bar,  of  which 
the  base  and  two  sides  are  21,  and  the  top 
lj»i  it  i*  evident  that  such  a  bar  will  be 
much  stronger,  consequently  less  liable  to 
vibrate,  and  the  pressure  exerted  by  the 
tightening  screw  beneath  the  puppet  will 
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be  more  uniform.  In  short,  the  mortise, 
whether  accurately  fitted  to  the  bar  or  not, 
must,  from  the  action  of  the  screw;  pro¬ 
duce  the  requisite  firmness;  as  the  points 
of  contact  are  transferred  from  the  apex 


and  base  of  the  triangle  acted  upon  by  a 
screw,  to  the  two  sides  of  a  trapezium  si¬ 
milarly  compressed.  I  should  recommend 
a  washer  of  copper  or  any  soft  metal,  to  be 
placed  between  the  top  of  the  bar  and  the 
mortise  of  the  puppet,  to  insure  a  more 
rigorous  and  steady  pressure  by  the  screw ; 
but,  to  render  this  effectual,  the  mortise 
must  be  made  a  little  deeper  than  the  bar, 
say  one-eighth  of  an  inch.  One  other  ad¬ 
vantage  remains  to  be  noticed,  which, 
though  last,  is  not  the  least  recommenda¬ 
tion  ;  I  allude  to  the  facility  of  forging, 
for  I  utterly  repudiate  cast  iron  for  this 
purpose,  planing  and  dressing  a  trapezoid¬ 
al  bar,  and,  consequently,  it  costs  less 
than  one  of  a  triangular  form,  which  is 
not  only  exceedingly  difficult  to  forge,  but 
equally  so  to  plane  and  file  ;  so  much  so, 
that  a  bar  of  best-hammered  iron,  well 
and  truly  finished,  of  which  the  material 
is  worth  only  a  few  shillings,  becomes, 
from  the  causes  just  mentioned,  in  a  finish¬ 
ed  state,  not  the  least  expensive  portion  of 
a  lathe.  For  such  a  one,  four  feet  long 
and  two  inches  each  side,  a  metropolitan 
machinist  required  from  a  friend  of  mine, 
only  a  few  weeks  ago,  the  moderate  sum 
of  5/.  7s.  The  iron,  as  it  came  from  the 
rolls,  would,  probably,  be  worth  4s.,  and 
this  is  the  outside  price;  therefore,  how¬ 
ever  exorbitant  the  charge,  some  idea  may 
be  formed  from  it  of  the  ability  and  time 
required  for  the  completion  of  the  article. 

An  Amateur  Mechanic. 


HARDENING  STEEL. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  recollect  to  have  seen,  in  some  of 
your  early  Numbers,  inquiries  respecting 
the  best  mode  of  hardening  and  tempering 
steel;  likewise  of  the  process  steel  should 


undergo  previously  to  being  worked,  so  a* 
to  render  it  soft  and  free  from  those  nodes 
which  are  generally  developed  by  forging. 
As  these  queries  do  not  appear  to  have 
been  satisfactorily  answered,  I  proceed  to 
detail  the  results  of  my  experience,  pre¬ 
mising  that  I  have  never  yet  met  with  any 
printed  directions  which  did  not  prove 
more  or  less  fallacious  on  being  submitted 
to  the  test  of  practice. 

Steel,  especially  cast  steel,  if  intended 
for  screw  tops,  dies,  sels,  or,  indeed,  any 
instrument  liable  to  be  subjected  to  severe 
pressure,  should  be  brought  to  a  proper 
heat  (cherry  red),  and  immediately  plunged 
in  clean  spring  water;  this  will  produce 
the  requisite  hardness  :  it  must  then  be 
again  placed  in  the  fire,  and  kept  there 
until  the  cherry-red  colour  is  visible,  when 
it  should  be  withdrawn  and  held  in  a  dark 
place,  until  no  colour  indicative  of  heat  is 
to  be  distinguished,  or,  as  it  is  technically 
called,  “  black  hot.’*  Steel,  treated  in 
this  manner,  will  be  found  of  uniform 
texture,  free  from  roots,  and  easily  turned 
or  otherwise  worked.  The  previous  hard¬ 
ening,  moi’eover,  detects  any  flaws  or 
crack  in  the  metal,  and  thereby  prevents 
much  subsequent  disappointment. 

The  process  of  case-hardening,  or  super¬ 
ficial  conversion  of  iron  into  steel,  is  of 
great  utility ;  but,  unfortunately,  a  certain 
method  of  bringing  out  the  mottled  colour 
is  not  generally  known,  being  confined  to 
a  particular  class  of  workmen,  who  pre¬ 
serve  the  secret  most  scrupulously.  What¬ 
ever  is  of  public  utility  should  be  widely 
diffused,  and  not  secluded  as  a  Catholic 
bigot  would  conceal  the  shrine  of  his  pa¬ 
tron  saint  from  the  prying  curiosity  of  a 
heretic.  Surely  the  spirit  of  education 
and  popular  instruction  will  teach  mecha¬ 
nics,  by  mutual  communication,  to  assist 
and  co-operate  with  each  other. 

Any  description  of  animal  carbon  will 
produce  the  desired  effect.  Some  artists 
use  leather  or  bone-shavings,  burned  and 
reduced  to  powder;  but  1  am  assured  that 
soot,  taken  from  a  kitchen  chimney,*  is 
equally  certain  in  its  results.  Of  course, 
the  article  to  be  case  hardened  must  be  en¬ 
closed  in  a  cast-iron  box,  or  otherwise  pi  e- 
served  from  the  action  of  the  atmosphei  e. 
The  prussiate  of  potash  will  answer  all  the 
purposes  of  superficial  case-hardening  , 
but  the  success  of  the  operation  depends 
very  much  on  the  judgment  of  the  artist. 
Mechanics  require  instruction  on  this 
branch  of  the  arts,  and  I  venture  to  hope 


*  Because  it  contains  a  large  portion  of  animal 
carbon,  I  presume. 
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your  readers  will  communicate  any  useful 
facts  as  they  occur.  I  remain  yours,  &c. 

An  Amateur  Mechanic. 

Aberedwy,  South  Wales. 

[There  is  a  mistake  in  the  process  re¬ 
commended  by  our  correspondent  for  tem¬ 
pering  steel ;  if,  after  hardening,  it  he  ex¬ 
posed  to  a  cherry-red  heat,  it  will  not  only 
he  unfit  for  cutting  tools,  but  reduced  to 
the  same  soft  state  in  which  it  was  before 
the  hardening  process.  We  subjoin  the 
following,  for  which  we  are  indebted  to 
I)  r.  Ure.  Mr.  Oldham,  printing  engineer 
of  the  Hank  of  England,  who  has  had 
great  experience  in  the  treatment  of  steel 
for  dies  and  mills,  says  that,  for  harden¬ 
ing  it,  the  fire  should  never  be  heated 
above  the  redness  of  sealing-wax,  and  kept 
at  that  pitch  for  a  sufficient  time.  On 
taking  it  out,  he  hardens  it  by  plunging 
it,  notin  water,  but  in  olive  oil,  or,  rather, 
naphtha,  previously  heated  to  200*  F.  It 
is  kept  immersed  only  till  the  ebullition 
ceases,  and  then  instantly  transferred  into 
cold  spring  water,  and  kept  there  till  quite 
cold.  By  this  treatment  the  tools  come 
out  perfectly  clean,  and  as  hard  as  it  is 
possible  to  make  cast  steel  ;  while  they  are 
perfectly  free  from  cracks,  flaws,  or  twist, 
barge  tools  are  readily  brought  down  in 
temper,  by  being  suspended  in  the  red- 
hot  muffle  till  they  show  a  straw  colour ; 
but,  for  small  tools,  he  prefers  plunging 
them  in  the  oil  heated  to  400°,  and  leaves 
them  in  till  they  become  cold.  Mr.  Old¬ 
ham  softens  his  dies  by  exposing  thpm  to 
ignition  for  the  requisite  time,  imbedded 
in  a  mixture  of  chalk  and  charcoal. — Ed.] 


PROVIDENT  ANI)  BENEVOLENT 
INSTITUTIONS. 

Or  all  the  mighty  achievements  of  science, 
and  vast  developments  of  civilization  and 
social  policy  which  distinguish  the  present 
age,  the  combination  of  men  for  mutual 
protection  against  the  horrible  affliction  of 
poverty,  affects  more  directly,  more  uni¬ 
versally,  and  more  potently,  the  peace  and 
welfare  of  mankind,  than  anything  that 
ever  emanated  from  the  combined  wisdom 
of  legislators,  moralists,  and  philosophers. 
It  is  a  very  easy  and  a  very  gracious  task, 
to  speak  in  praise  of  that  doubly-blessed 
virtue,  charity;  but,  unhappily  for  those 
who  are  withering  in  the  cold  shade  of 
misfortune,  it  is,  too  often,  a  much. harder 
task  to  persuade  men  to  practise  it.  Al¬ 
most  all  the  misery  we  see  around  us,  is 
caused  by  want  of  charity.  Boethius  ex¬ 
claims,  “  IIow  happy  should  we  be,  if  our 


hearts  were  ruled  by  the  love  which  reigns 
in  heaven!”*  Angelical  souls!”  says 
Robert  Burton,  “  how  blessed,  how  happy 
should  we  be,  so  loving  ;  how  might  we 
triumph  over  the  devil,  and  have  another 
heaven  upon  earth  !  But  this  we  cannot 
do  ;  w  hich  is  the  catise  of  all  our  woes, 
miseries,  and  discontent.  Monsters  of 
men  as  we  are,  dogs,  wolves,  tigers,  fiends, 
incarnate  devils,  wre  do  not  only  contend, 
oppress,  and  tyrannize  ourselves,  but,  like 
so  many  firebrands,  we  set  on  and  ani¬ 
mate  others  :  our  whole  life  is  a  perpetual 
combat,  a  conflict,  a  set  battle,  a  snarling 
fit.”  “  We  are  all  at  litigation,”  says 
Heraclitus,  “  opposing  wit  to  wit,  wealth 
to  wealth,  strength  to  strength,  fortunes  to 
fortunes,  friends  to  friends;  as  at  a  sea- 
fight,  we  turn  our  broad-sides,  or  like  two 
mill-stones  with  continual  attrition,  we 
fire  ourselves,  or  break  other’s  backs,  and 
both  are  ruined  and  consumed  in  the  end  .” 
ISuch  is  human  nature,  when  unrestrained 
by  laws,  and  untempered  by  habits  of  ci¬ 
vilization  ;  but  reason,  cultivated  by  vir¬ 
tuous  education,  teaches  us  to  control 
evil  passions,  and  give  dominion  to  nobler 
sentiments.  Two  thousand  years  ago, 
Ovid  proclaimed  the  power  of  education 
in  softening  men’s  manners  and  subduing 
fierce  natures;  and  modern  experience 
has  confirmed  the  triumph  of  instruction 
over  half  the  ills  of  life.  But  the  success 
of  mutual  benefit  and  provident  societies 
does  not  depend  alone  upon  the  charity 
and  benevolence  of  our  fellow-men  ;  work¬ 
ing  men  and  small  masters  are,  for  the 
most  part,  placed,  as  it  were,  upon  a  neu¬ 
tral  ground  between  poverty  and  inde¬ 
pendence,  not  knowing  where  their  posi¬ 
tion  may  be  ten  years  hence.  A  prudent 
man  will  insure  his  property  from  destruc¬ 
tion  by  fire:  he  will  insure  his  life  to  se¬ 
cure  an  inheritance  for  his  children,  or 
other  objects  of  his  affection  and  solici¬ 
tude;  and,  however  charitably  he  may  be 
disposed  towards  others,  he  will  not  want 
the  stimulus  of  philanthropy  to  induce  him 
to  adopt  any  advantageous  course  that 
will  secure  him  from  indigence  and  dis¬ 
tress  in  his  declining  years.  Who,  in¬ 
deed,  can  contemplate,  without  a  feeling  of 
horror,  the  possibility  of  l>eing  incarcerat¬ 
ed  in  those  fearful  abodes  of  torture  and 
despair,  the  new  poor-law  prisons  ?  The 
life  of  a  convict  a  galley-Rlave,  or  a  plant¬ 
er’s  negro,  is  a  perpetual  holiday,  com¬ 
pared  with  the  howling  misery  of  the 
wretched  victims  of  that  execrable,  inhu- 


*  O  f  lix  hominuin  genus, 

Si  \ e>tros  aminos  auior, 

Quo  ctelura  regilur,  regal! 
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man,  and  most  unholy  law.  But  let  us  ' 
not  delight  the  oppressors’  ear  with  the 
recital  of  the  sufferings  they  inflict  upon 
innocence;  rather  tell  them,  apud  Chris- 
tianoSf  non  qui  patitur ,  sed  qui  facit  inju- 
riam,  miser  est — the  miserable  wretch  is 
not  he  who  suffers,  but  he  who  inflicts 
the  injury.  Let  any  man  of  common 
sense  and  prudence,  if  he  is  not  secure  from 
the  vicissitudes  of  fortune,  and  placed  be¬ 
yond  the  reach  of  poverty,  consider  how 
consoling  a  reflection  it  must  be  in  misfor¬ 
tune,  to  know  that  he  has  a  claim  for  suc¬ 
cour  from  an  institution  to  which,  in 
more  prosperous  days,  he  himself  has  con¬ 
tributed  ;  and  surely  he  will  not  withhold 
his  mite  for  the  alleviation  of  the  distress 
of  others,  however  confident  he  may  feel 
in  the  sufficiency  of  his  own  resources. 
Benevolent  societies,  considered  only  as 
charitable  institutions — and  they  are  con¬ 
sidered  so  by  many  rich  and  good  men — ■ 
offer  the  most  satisfactory  guarantee  that 
money,  placed  in  their  hands,  will  be  pro¬ 
perly  applied.  If  men  are  sometimes  un¬ 
grateful  for  the  benefits  they  receive,  let 
not  that  close  the  hand  of  charity ;  it  is 
for  good  and  noble  deeds  that  gratitude  is 
due;  and  it  is  glorious  to  make  men  un¬ 
grateful.  Besides  the  contribution  of 
members  for  their  mutual  protection,  and 
the  munificent  donations  of  the  rich, 
which  are  seldom  sought  for  in  vain  to 
support  a  good  cause,  there  are  many 
sources  and  tributary  streams  that  add  to 
the  general  funds.  There  are  excursions 
by  land  and  by  water,  benefits  at  theatres, 
and  many  other  contrivances,  in  which 
profit  to  the  society,  and  entertainment  to 
the  company,  are  mingled  with  the  pleas¬ 
ing  consciousness  of  promoting  a  good 
work.  During  the  last  season  (1840), 
forty-four  benefits  took  place  at  the  Eagle 
Tavern,  City  Road,  in  aid  of  different  pro¬ 
vident,.  benevolent,  and  charitable  institu¬ 
tions.  They  were  not,  of  course,  all  equally 
productive,  but  they  averaged  from  40/.  to 
60/.,  making  a  total  of  about  2000/.  One 
night,  for  the  benefit  of  the  Bookbinders’ 
Society,  produced  130/.  clear  profit,  after 
all  expenses  were  paid.*  We  have  not  the 
requisite  information  to  enable  us  to  state 
what  is  the  whole  amount  raised  in  this 
manner,  and  for  such  purposes,  in  the 
course  of  a  summer  in  London;  but, 
judging  from  the  example  we  have  given, 
it  must  be  a  very  enormous  sum.  In  an- 


*  We  are  indebted  for  this  information  to  Mr. 
Rouse,  the  worthy  and  indefatigable  proprietor 
of  that  favourite  and  well-conducted  place  of 
amusement,  the  Eagle  Tavern  and  Grecian  Sa¬ 
loon. 


other  column  is  a  notice  of  a  meeting  of 
the  Master  Boot  and  Shoe-makers’  Provi¬ 
dent  and  Benevolent  Society.  We  trust 
that  those  active  members  who  have  hi¬ 
therto  chiefly  supported  the  Society,  will 
continue  their  exertions  in  the  good  cause 
in  which  they  are  engaged  ;  and  we  earn¬ 
estly  recommend  those  of  the  trade  who 
have  not  yet  joined  it,  to  do  so  without 
delay.  If,  as  we  rather  suspect,  some  of 
the  resolutions  passed  by  the  majority  of 
the  Society,  as  at  present  constituted,  are 
not  in  accordance  with  their  views,  let 
them  muster  up  their  forces  and  enrole 
their  names ;  they  will  then  have  an  op¬ 
portunity  of  explaining  their  plans  and 
voting  for  their  adoption. 

MINERALOGY. 

No.  VII. 

TELLURIUM. 

We  are  indebted  to  Klaproth  for  the  dis¬ 
covery  of  this  metal  in  1797.  It  is  found 
in  three  different  ores — namely,  1st.  In 
the  white  gold  ore  of  Fatzely  ;  in  this  ore 
tellurium  exists  alloyed  with  gold  and  iron  ; 
its  colour  is  of  a  lead  grey.  The  texture  of 
this  ore  is  granular,  and  its  lustre  consi¬ 
derably  metallic.  2nd.  In  the  graphic 
gold  ore  of  Offenbanya;  it  is  alloyed  with 
gold  and  silver.  This  ore  is  composed  of 
flat  prismatic  crystals,  the  arrangement  of 
which  has  some  resemblance  to  Turkish 
letters  ;  hence  the  name  of  the  ore.  3rd. 
It  exists  also  in  the  ore  known  under  the 
name  of  yellow  foliated  gold  ore  of  Nag- 
yag.  Alloyed  with  gold,  lead,  copper,  and 
sulphur,  its  colour  is  nearly  black  ;  it  has 
a  metallic  lustre,  and  stains  the  fingers. 
Tellurium,  when  pure,  is  white,  like  that 
of  tin,  but  inclining  to  grey.  If  it  be 
fused  and  suffered  to  cool  gradually,  it 
readily  assumes  a  crystallized  surface.  Its 
specific  gravity  is  6.115.  It  is  one  of  the 
most  fusible  metals,  melting  as  easily  as 
tin.  Heated  with  the  blowpipe,  it  burns 
with  a  brilliant  blue  flame,  greenish  at  the 
edges,  and  is  so  volatile  as  to  rise  totally 
in  white  fumes,  emitting  a  disagreeable 
odour,  which  has  been  compared  to  rad- 
dishes.  It  alloys  with  mercury.  It  is  so¬ 
luble  in  the  nitric  and  nitro-muriatic  acids. 
It  is  likewise  soluble  in  boiling  sulphuric 
acid  ;  the  solution  acquires  a  fine  red  co¬ 
lour,  which  is  lost  in  an  instant  by  the 
addition  of  water.  These  are  the  princi¬ 
pal  physical  properties  of  this  metal. 

MERCURY. 

Mercury  is  found  in  five  different  states 
in  nature : — It  is  found  native ;  native 
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mercury  adhering,  in  small  globules,  to  the 
surface  of  cinnabar  ores,  or  scattered 
through  the  crevices  or  over  the  surface  of 
different  kinds  of  stones;  it  is  found  unit¬ 
ed  to  silver.  This  ore  exhibits  thin  plates 
or  grains;  it  sometimes  crystallizes  in 
cubes.  Its  colour  is  silver- white  or  grey. 
Combined  with  sulphur,  it  constitutes  na¬ 
tive  cinnabar  or  sulphur  of  mercury.  This 
ore  is  the  most  common.  Mercury  is 
found  in  Europe,  in  France,  Bavaria,  the 
Austrian  dominions,  and  Spain  ;  and  in 
Italy  and  Sicily,  but  in  comparatively 
small  quantities.  The  most  productive 
mines  are  in  China  and  Japan.  This 
metal  is  distinguished  by  its  extraordi¬ 
nary  fusibility,  so  that  it  requires  a  tem¬ 
perature  of  39®  below  zero,  Fahrenheit,  to 
congeal  or  render  it  solid.  It  is  in  that 
state  malleable  and  ductile,  though  not  to 
any  great  extent ;  it  is  extremely  volatile, 
subliming,  in  some  degree,  at  low  tempe¬ 
ratures  ;  and  at  about  6G‘J°  it  boils  rapidly, 
and  may  thus  be  purified  by  distillation 
like  water.  When  heated  a  little  beyond 
the  boiling  point,  it  becomes  oxidated  ; 
and  if  the  oxide  be  exposed  to  a  consi¬ 
derably  higher  temperature,  the  oxygen  is 
driven  off  and  the  metal  revived.  The 
chlorides  of  mercury  are  among  the  most 
important  preparations  of  this  metal  used 
in  medicine.  The  first,  commonly  called 
calomel,  may  be  obtained  by  decomposing 
the  solution  of  mercury  in  nitric  acid  by 
chloride  of  sodium  (common  salt);  the 
product  is  a  ponderous  white  powder, 
which,  when  exposed  to  heat,  sublimes 
unaltered.  The  perchloride  of  mercury  is 
a  crystalline  substance,  which  may  be  pro¬ 
cured  by  boiling  together  sulphate  of  mer¬ 
cury  and  common  salt :  it  is  well  known 
as  a  powerful  poison.  The  bisulphate  of 
mercury,  which  occurs  native,  and  the 
same,  artificially  produced,  affords  a  fine 
scarlet  colour  for  painting;  it  is  verv  ex¬ 
tensively  manufactured  in  China.  Mer¬ 
cury  is  used  in  the  manufacture  of  baro¬ 
meters,  thermometers,  and  the  manufac¬ 
ture  of  looking  glasses,  &c.  The  specific 
gravity  of  mercury,  when  fluid,  is  13.568; 
when  solid,  14.465  ;  there  being  only  gold 
and  platina  which  are  heavier.  Mercury 
is  likewise  used  in  the  separation  of  gold 
and  silver  from  other  substances.  Ful¬ 
minating  mercury  may  be  obtained  by 
treating  most,  if  not  all,  of  its  oxides  in 
the  following  manner: — Half  an  ounce  of 
mercury,  to  be  dissolved  with  heat  in  one 
ounce  and  a  half  of  nitric  acid  ;  into  this 
solution  add  two  ounces  of  alcohol ;  a  white 
fume  will  be  perceived  to  underlate  on  the 
surface  of  the  solution,  and  the  powder 
will  be  precipitated  ;  wash  the  powder  and 


carefully  dry  it;  there  will  thus  be  pr<f- 
duced  a  strong  fulminating  compound, 
which  is  fulminating  mercury.  * 

O.  Staiikry, 
Chemist,  fee. 

Church  Street,  Shoreditch. 


BILBROUGH’S  ATMOSPHERIC 
ENGINE. 

To  the  Editor  qf  the  Penny  Mechanic  and 
Chemist. 

Sin,— I  beg  to  apologise  for  again  trou¬ 
bling  you  on  the  subject  of  this  engine  ; 
but  as  31  r.  Bilbrough  chooses  to  be  sarcas¬ 
tic,  and  fancies  he  has  found  a  “  mare’s 
nest,”  I  am  called  upon  to  refute  those 
assertions  of  his,  as  his  last  communica¬ 
tion  is  more  open  to  objection  than  the 
first.  I  am  convinced  that  there  was  no 
one,  save  Mr.  Bilbrough  himself,  but 
would  have  seen,  that  my  omitting  to 
mention  the  atmospheric  pressure,  was 
both  intentional,  proper,  and  usual  ;  ns  it 
could  only  tend  to  create  confusion,  with¬ 
out  being  of  the  slightest  service.  When 
I  said,  “  Suppose  the  condenser  was 
charged  so  as  to  give  a  pressure  of  one 
pound  to  the  inch/’  I,  of  course,  meant  in 
addition  to  the  elasticity  of  the  air  ;  for, 
as  that  pressure  is  exactly  nullified  by  the 
outward  pressure,  the  additional  one 
found  alone  can  be  effective  in  lifting  the 
piston  ;  for  that  reason  I  omitted  to  men¬ 
tion  it,  as  is  usual  in  such  cases.  Now  I 
will  suppose,  with  Mr.  Bilbrough  him¬ 
self,  that  the  condenser  is  charged  with  a 
pressure  of  fifteen  atmospheres,  which  is  a 
pressure  equal  to  22f»lbs.  to  the  square 
inch  ;  then  the  piston,  which  is  one  square 
inch,  will  be  forced  up  with  225  lbs. ;  so 
says  Mr.  Bilbrough.  He  forgets  that  the 
air  has  weight,  and  that  the  piston  is  also 
forced  down  with  a  force  of  15 lbs.,  which 
pressure  must  be  deducted  from  22}  lbs  , 
leaving  210  lbs.  as  the  force  with  which  the 
piston  is  driven  upwards.  The  upper 
board  of  the  bellows  will  be  forced  down 
with  a  weight  of  2 10 lbs.  instead  of  225lbs., 
as  Mr.  Bilbrough  states.  This  board,  con¬ 
taining  thirty  square  inches,  each  inch 
will  exert  a  force  of  7  lbs.  on  the  contained 
air;  consequently  the  air  must  exert  the 
force  of  7  lbs.  on  every  inch  of  the  interior 
of  the  bellows,  or  any  other  vessel  or  tube 
which  may  communicate  with  it;  ‘“action 
and  reaction  being  equal  and  in  contrary 
directions.”  The  area  of  the  nozzle-pipe 
being  one-fourth  of  nn  inch,  the  pressure 
on  the  valve  tending  to  lift  it,  is  one- 
fourth  of  7  lbs. — namely,  1  ^  lb.  instead  of 
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Mbs.,  as  Mr.  Bilbrough  strangely  asserts  ; 
that  being,  according  to  his  own  calcula¬ 
tion,  the  pressure  on  a  whole  inch.  The 
tendency  of  the  valve  to  rise  is,  therefore, 
equal  to  If  lb.  Again,  Mr.  B.  allows  the 
pressure  on  the  interior  of  the  condenser 
to  be  225  lbs.  on  the  square  inch,  and  the 
uozzle-pipe  to  be  a  quarter  of  an  inch,  the 
pressure  on  the  valve,  tending  to  keep  it 
down,  will  be  56^  lbs.  ;  whereas  I  have 
before  shown  its  tendency  to  rise  is  but 
If  lb.  How  Mr.  Bilbrough,  after  stating 
the  pressure  on  the  interior  of  the  con¬ 
denser  to  be  225  lbs.  on  the  square  inch, 
could  make  out  the  pressure  on  the  quar¬ 
ter  inch  valve  to  be  only  3f  lbs.,  instead  of 
the  fourth  part  of  22-5  lbs.  (56J  lbs.),  would 
require  an  inventer  of  perpetual  motion  to 
make  out.  It  is,  therefore,  evident,  that 
not  a  particle  of  air  could  be  thrown  by 
the  bellows  into  the  condenser ;  conse¬ 
quently,  the  very  source  of  the  supply  of 
air,  after  it  had  been  put  in  motion  by  the 
syringe,  is  proved  to  be  incapable  of  sup¬ 
plying  a  particle  ;  therefore  my  statement 
that  such  a  contrivance  was  a  “  mechani¬ 
cal  impossibility,”  is  as  plain  as  anything 
can  be.  It  is  true,  of  course,  that  when 
the  syringe  is  worked,  the  piston  will 
move  up  and  down,  and,  consequently, 
the  bellows  will  also  work  ;  that  is,  be¬ 
come  charged  with  condensed  air  when  the 
board  is  pushed  down  and  brought  to  its 
natural  state,  when  it  again  rises  ;  conse¬ 
quently,  the  engine  can  act  only  as  long  as 
there  is  a  sufficient  quantity  of  air  in  the 
condenser  ;  for  not  a  particle  of  air  can 
enter  the  condenser  from  the  bellows. 
Remove  the  bellows,  which  is  prejudicial, 
and  the  engine  is  similar  to  the  common 
locomotive  in  action,  except  condensed  air 
is  used  instead  of  steam.  In  the  former, 
heat  is  the  source  of  motion,  and,  in  the 
latter  case,  the  power  which  worked  the 
syringe;  which,  owing  to  the  friction,  &c., 
must  be  greater  than  the  engine  would  be 
capable  of  exerting  itself ;  consequently, 
there  would  be  a  loss  of  power  by  using  it; 
that  is,  the  force  used  in  working  the  sy¬ 
ringe,  whatever  it  may  be,  would  work 
the  crank  better  without  it.  Having  now 
occupied  so  much  of  your  valuable  space, 
I  say  no  more. 

I  remain  yours  respectfully, 

T.  Reeves,  Jun. 

[With  every  respect  for  our  worthy 
correspondents,  we  must  take  the  liberty 
of  reminding  them,  that  the  question  at 
issue  is  the  advantage  of  an  atmospheric 
engine,  and  not  the  settlement  of  a  per¬ 
sonal  quarrel.  Mr.  Bilbrough  could  not 
have  intended  anything  personally  offen¬ 


sive  to  any  one  in  suggesting  a  peculiar 
construction  of  a  railway  engine  ;  and,  al¬ 
though  we  fully  acknowledge  and  respect 
the  rights  of  defence  in  cases  of  this  kind, 
we  feel  it  our  duty  to  urge  upon  our  cor¬ 
respondents  the  propriety  and  advantage 
of  total  abstinence  from  acrimonious  ex¬ 
pressions,  and  all  uncourteous  personal  al¬ 
lusions  ;  and  we  will  undertake  to  assist 
in  the  good  work  by  suppressing  (as  far  as 
justice  will  allow)  all  expressions  which 
we  think  calculated  to  give  olfence.  Po¬ 
liteness  and  deference  to  the  opinions  of 
others,  in  private  conversation  as  well  as 
in  public  writing,  is  always  commendable  ; 
and  while  it  facilitates  the  discovery  of 
truth,  it  creates  mutual  esteem,  and  adds 
much  to  the  enjoyment  of  life.  With  re¬ 
spect  to  Mr.  Bilbrough’s  engine,  we  have 
little  to  add  to  the  remarks  which  accom¬ 
panied  Mr.  B.’s  first  paper  on  the  subject. 
It  is  true,  to  a  certain  extent,  that  “  the 
fox*ce  used  in  working  the  syringe,  what¬ 
ever  it  may  be,  would  work  the  crank 
better  without  it but,  abandoning  all 
vain  attempts  at  creating  power,  the  con¬ 
densation  of  atmospheric  air  in  an  appro¬ 
priate  vessel,  is  unquestionably  a  very  ad¬ 
vantageous  mode  of  accumulating,  and  (to 
borrow  a  phrase  from  the  French)  “  ware¬ 
housing”  power,  so  that  it  may  be  brought 
into  action  when  required.  If  we  hear  any 
more  about  this  engine,  we  trust  it  will  be 
to  suggest  some  useful  improvement,  and 
not  to  expatiate  upon  a  manifest  mistake. 
—Ed.] 

WALTER’S  INKSTAND. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  have  here  sent  you  a  pattern  for 
the  purpose  of  being  inserted  in  your  use¬ 
ful  Magazine,  which,  if  you  can  find  a 
spare  corner  therein,  you  will  much  oblige. 
rl  he  various  schemes  which  have  been 
adopted  at  different  times,  for  a  very  tri¬ 
fling  object,  is  that  of  preserving  ink  from 
flies,  mould,  evaporation,  &c.  Although 
this  is  to  be  attained  by  excluding  the  air 
from  it  when  not  in  use,  by  corking  the 
bottle  which  contains  the  fluid,  there  are 
objections  to  the  open  inkstand,  on  ac¬ 
count  of  its  liquid  parts  being  so  readily 
absorbed  by  the  atmosphere.  There  are 
several  expensive  inkstands  sold  for  this 
purpose— namely,  that  of  rendering  the 
ink  at  all  times  fit  for  use.  The  plan 
which  I  have  adopted,  consists  only  of  a 
round  wooden  or  metallic  float ;  the  parti¬ 
cular  form  of  it,  and  the  thinness  of  the 
metal,  rendering  it  hollow  and  light  to 
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float  on  the  surface.  By  this  simple  means 
the  ink  is  always  accessible,  and  free  from 
any  trouble  or  inconvenience.  The  float 
can  be  made  of  any  substance  that  will  not 
sink,  and,  at  the  same  time,  it  is  a  very 
cheap  apparatus.  The  float  has  a  hole  in 
the  centre,  by  which  a  supply  of  ink  is 
taken  by  dipping  in  the  usual  way. 

I  remain  yours,  <Scc., 

J.  Walter. 


MASTER  ROOT  AND  SHOE-MAK¬ 
ERS’  PROVIDENT  AND  BENEVO¬ 
LENT  INSTITUTIONS. 

Last  week  the  Master  Root  and  Shoe¬ 
makers’  Provident  and  Benevolent  So¬ 
ciety  held  their  annual  general  meeting, 
at  the  Crown  and  Anchor  Tavern.  The 
report  of  the  past  year’s  proceedings  was 
read  by  the  president,  W.  R.  Grieve,  Esq. ; 
from  which  it  appears  that  the  Society  is 
increasing  in  prosperity,  and  progressing 
as  well  as  its  best  friends  can  desire. 

Mr.  Cleaver  (a  gentleman  whose  con¬ 
stant  exertions  in  support  of  the  Society, 
have  contributed  much  towards  its  suc¬ 
cess)  proposed  the  first  resolution,  “  that 
Messrs.  W.  R.  Grieve,  W.  H.  Dutton, 
Wilcoxon,Surridge,I)uukley,and  Berrall, 
be  appointed  officers  of  the  Institution  for 
the  ensuing  year.”  He  said  that  the  re¬ 
solution  lie  had  the  honour  to  propose  to 
the  meeting,  was  one  of  paramount  im¬ 
portance  ;  inasmuch  as  the  prosperity  of 
every  society  must  depend,  in  a  great 
measure,  on  the  zeal,  vigilance,  and  effici¬ 
ent  management  of  its  officers;  and  the 
gentlemen  he  proposed  were  eminently 
calculated  to  carry  out  the  benevolent  in¬ 
tentions  of  the  Institution.  They  had 
been  tried  in  all  the  vicissitudes  of  the 
Society,  and  their  zeal  and  perseverauce 
had  continued  unabated  in  adversity  as 
in  prosperity  ;  and  he  hoped  that  the  high 
character  and  influence  of  those  gentle¬ 
men,  which  had  already  contributed  so 
much  towards  the  high  standing  which 
the  Society  had  now  attained,  would  con¬ 
tinue  to  advance  its  interests  till  it  arrived 
at  that  ultimate  success,  which  was  con¬ 
templated  by  the  benevolent  members. 
The  meeting  was  afterwards  addressed 
by  Messrs.  Steele,  Surridge,  Ohara,  Rer- 
rall  .Inn.,  and  several  other  gentlemen. 
Mr.  Steele’s  address  was  much  applauded  ; 
it  was  in  the  best  spirit  of  enlightened 
philanthropy  ;  and  the  most  cordial  good 
feeling  prevailed  throughout  the  evening. 
Lord  Teininouth  has  consented  to  take  the 
(  hair  at  the  annual  dinner,  which  is  to 
take  place  next  month  ;  and  under  such 
auspices,  and  for  so  good  a  purpose,  little 


doubt  can  be  entertained  that  there  will 
be  a  numerous  assembly  on  that  occa¬ 
sion. 

Booksellers'  Benevolent  Institution. — 
Erom  the  annual  report  of  the  directors, 
we  learn,  with  much  pleasure,  that  this 
excellent  Institution  is  going  on  prosper¬ 
ously  ;  that  the  funds  now  amount  to 
upwards  of  1(),(H)0/. ;  and  that  already  the 
directors  have  been  enabled  to  afford 
seasonable  relief  to  deserving  applicants. 
We  observe,  too,  that  the  ladies  are  among 
the  most  liberal  benefactors. — Mrs.  Ca¬ 
therine  Waugh  and  Mrs.  Wallace  have 
each  given  twenty  guineas. 

INSTITJLJTIONS. 

LECT0BK9  DURING  TJIR  WKF.K. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,, Chancery  Lane. — Wednesday,  Maj 
12,  J.  Pereira,  M.D.,  on  Organic  Chemistry. 
Friday,  May  14,  R.  A.  Ogilvie,  Esq.,  on 
Electricity.  At  half-past  eight  precisely. 

Bermondsey  and  Rothcrhithe  Literary  and  Scien 
tijic  Institution ,  4$,  Church  Street,  Rothei 
hi  die. — Monday,  May  10,  Mr.  Hume,  on  die 
Life,  Genius,  and  Writings  of  Cowper.  At 
half-past  eight  precisely. 

Fojdar  Institution,  East  India  Road. —  Tuesday, 
May  11,  J  .(Bateman,  Esq.,  on  the  Cultivation 
of  the  Mind.  At  half-past  eight  precisely. 


TO  CORRESPONDENTS. 

D.  Lewis. —  We  will  endeavour  to  obtain  a  de 
scription  of  Clarke's  patent. 

G.  G. —  Will  find  all  the  interesting  details  of 
photogeny  in  previous  Numbers  of  the  Penny 
Mechanic.  There  is  an  exact  and  detailed 
account  of  the  preparation  of  photogenic  paper 
in  No.  159,  vol.  4. 

A.  P. — The  essence  ( essential  oil )  of  lemons  is 
extracted  by  pressure  from  the  outioard  yellow 
rind  of  the  fruit.  In  this  state  it  is  of  a  yel¬ 
lowish  colour  ;  but  when  distilled  with  water,  it 
is  obtained  ir.  a  colourless  state ;  but  the  agree¬ 
able  fragrance  of  the  fruit  in  its  natural  state, 
is  somewhat  injured  by  distillation. 

Lamp  black  is  the  carbon  or  soot  deposited  by 
the  flame  of  a  lamp,  and  usually  collected  by 
passing  the  smoke  through  canvass  or  other  po¬ 
rous  material.  In  Messrs.  Martin  and  Graf¬ 
ton's  patent  process,  the  black  is  obtained  by 
burning  common  coal  tar,  previously  divested 
as  much  as  possible,  of  the  ammoniacal  liquor 
and  acid  mixed  with  it  in  the  tank. 
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MS  BET'S  APPARATUS  FOR  PRE¬ 
VENTING  RAILWAY  C  ARRIAGES 
FROM  OVERTURNING. 

(Sec  Engiaving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Ch>  mist. 

Sir, —  I  have  taken  the  liberty  to  send  you 
the  drawing  of  a  plan  for  preventing  rail¬ 
road  carriages  falling  over  when  they  run 
off  the  track,  and,  likewise,  for  detaching 
them  at  the  moment  they  are  overturning, 
and  thus  prevent  those  serious  accidents 
which  so  frequently  occur,  through  the 
carriages  running  off  the  rails.  I  believe, 
sir,  there  have  been  more  fatal  accidents  on 
rail  roads  from  collision,  and  the  carriages 
running  off  the  rails  and  falling  over 
(which  they  inevitably  must,  if  they  run 
off  the  rails  on  an  embankment),  than  from 
any  other  cause;  and  as,  at  present,  there 
is  no  plan  in  general  operation  to  prevent 
the  carriages  running  off  the  rails,  I  think 
it  would  not  be  amiss  if  the  following  plan 
were  adopted,  which  would  prevent  any 
serious  accident  from  the  carriages  run¬ 
ning  off  the  line;  and,  also,  it  would  de¬ 
tach  them  from  the  engine  while  the  car¬ 
riage  is  falling  over,  nun  B,  figs.  1  and  2, 
a  strong  board  fixed  to  each  end  of  each 
carriage;  a  a,  figs.  1  and  2,  two  upright 
iron  pillars  working  in  sockets,  the  sockets 
being  fixed  in  the  board,  nn  ;  on  each  of 
the  pillars,  a  a,  are  two  nuts  or  buttons, 
so  formed,  as  to  permit  the  ends  of  the 
bars,  d  D,  to  be  elevated  or  depressed ; 
E  E  are  two  iron  flaps,  with  a  joint  at  h  h  ; 
the  end,  k  k,  is  secured  to  the  board,  b  n  ; 
on  the  other  end,  one  end  of  the  bar,  d  d, 
is  supported  :  w  w  are  two  wedges,  one 
end  is  full  three  inches  broad,  the  other 
end  one  inch  ;  the  small  end  works  on  a 
short  upright  piece  of  iron,  fixed  in  the 
board,  n  n  :  to  the  broad  end  of  w  w  is  at¬ 
tached  a  chain  ;  one  end  is  secured  to  w  w, 
the  other  end  to  an  iron  bar,  three  inches 
broad,  and  three-fourths  of  an  inch  thick, 
two  of  which  are  suspended  to  each  end  of 
each  carriage.  Figs.  3  and  4  show  the 
iron  bars  ;  each  has  a  joint  at  n  H.  Fig.  4 
shotvs  the  bar  suspended  at  the  end  of  the 
carriage;  fig.  3,  the  position  of  the  bar 
after  the  carriage  has  fallen  over,  and  the 
carriage  is  detached  ;  figs.  5  and  6,  twm 
drawing  chains  of  equal  lengths.  At  each 
end  there  is  a  link,  four  inches  long;  into 
each  link  is  inserted  one  end  of  the  bars, 
n  d  (see  fig.  I),  where  two  links  are 
shown;  the  other  two  supposed  to  be  se¬ 
cured  in  the  same  way  to  another  car¬ 
riage.  Fig.  2  shows  the  apparatus  the 
moment  after  the  carriage  is  detached. 
You  will  observe  one  of  the  wedges,  w  w, 


has  altered  the  position,  and  the  broad  end 
has  been  drawn  towards  the  bar,  n  ;  and, 
i  raisiug  the  flap,  K,  has  ulso  raised  the  end 
!  of  the  bar,  D,  and  allowed  the  drawing- 
chains  to  escape. 

Example. — Suppose  the  carriages  and 
engine  to  be  ready  to  start,  and  the  car¬ 
riages  are  not  attached,  then  the  guard 
takes  the  drawing  chains,  and,  raising  the 
end  of  the  bar,  D  (the  fore-part  of  one 
carriage),  off  the  flap,  r.,  places  one  of  the 
links  on  the  other  end,  and  then,  raising 
the  other  bar,  places  the  link  of  the  other 
chain  on  the  other  bar ;  then  secures  the 
other  two  links  in  the  same  way  to  the 
hind  part  of  another  carriage,  and  so  on, 
until  the  carriages  are  attached  to  each 
other.  Now  suppose,  ns  the  carriages 
proceed,  from  some  cause  one  or  more  of 
the  carriages  run  off  the  rails  and  are  fall- 
ingover,  as  the  centre  of  gravity  changes, 
the  end  of  the  bar,  figs.  3  and  1,  strikes  the 
ground,  and,  drawing  the  chain,  which  is 
attached  to  w,  draws  w,  as  seen  at  fig.  2, 
and  detaches  the  carriage  or  carriages. 
There  is  an  inclined  plane,  rising  about 
one  inch  under  the  flaps,  e  e,  but  1  could 
not  well  represent  it  in  the  drawing. 

I  remain  yours,  &c., 

31.  T.  Nisbet. 


MR.  SMITH’S  PLAN  FOR  THE  RE¬ 
SISTANCE  OF  SHOCKS  ON  RAIL¬ 
WAYS, 

AND  FOIl  ATTACHING  AND  DETACHING 
THE  CARRIAGES,  &C. 

We  extract  the  following  from  the  invent¬ 
er’s  communication  to  the  Raihcay  Times. 
Mr.  Smith  first  proposed  to  apply  a  num¬ 
ber  of  helical  springs  (similar  to  those 
in  use  on  the  Liverpool  and  Manches¬ 
ter  first-class  carriages),  and  of  eight  or 
ten  feet  of  action  ;  there  was  to  be  one  of 
these  springs  brought  into  action  for  every 
additional  carriage;  and  every  carriage  in 
the  train  was  to  act  simultaneously  upon 
these  springs,  whether  the  draw’  or  shock 
w’as  from  tbe  front  or  end  ;  and  the  action 
was  to  be  transmitted  by  a  jointed  buffing 
bar  running  under  the  train,  and  project¬ 
ing  in  front  and  behind  betw’een  the  car¬ 
riages.  The  advantage  contemplated 
from  this  plan  w  as,  a  consolidation  of  the 
elastic  resisting  medium,  thereby  preserv¬ 
ing  more  uniformity  in  the  action  of  the 
carriages  on  the  springs,  than  when  acting 
individually  with  different  powers  and 
different  weights  on  their  respective 
springs.  For  instance,  a  shock  decreases 
in  power  with  each  succeeding  carriage — 
acting  with  undue  and  destructive  violence 
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upon  the  first,  while  the  last  scarcely  feels 
the  shock,  as  in  the  case  of  the  Manches¬ 
ter  train  a  little  while  ago.  From  these 
and  other  similar  effects,  he  drew  the  in¬ 
ference,  that  a  train  of  carriages  may  be 
stopped  with  safety  (allowing  a  sufficient 
power  of  resistance)  in  one  tenth  of  its 
length — that  is,  a  space  made  up  of  the  ac¬ 
tion  of  all  the  springs. 

Mr.  Smith  has  invented  another  ma¬ 
chine,  which  he  considers  an  improvement 
upon  the  before-mentioned  apparatus;  in¬ 


asmuch  as  it  is  more  portable,  more  econo¬ 
mical,  and  is  without  recoil.  He  employs 
a  strong  hydraulic  tube,  placed  under  the 
tender  with  a  buffing  bar,  projecting  eight 
or  ten  feet  in  front  of  the  engine,  and  on 
which  the  whole  train  acts;  but  with  this 
difference,  that  there  is  no  har  under  the 
carriages,  which  are  all  coupled  together 
in  the  manner  represented  in  the  accom¬ 
panying  sketch,  so  as  to  afford  instant 
disconnexion  of  any  one  or  more  at  will. 


ec  There  is  a  bell-mouthed  aperture  in 
the  tender  at  a,  into  which  the  pin,  b,  con¬ 
nected  with  the  engine,  slides  ;  and  when 
it  arrives  at  the  point,  c,  it  is  forced  up 


into  the  recess,  d,  where  it  remains.  When 
required  to  disconnect  the  tender,  the  pin, 
E,  presses  down  the  spring,  and,  at  the 
same  time,  the  pin  drops,  and  connexion  is 
broken.  The  carriages  are  firmly  attached 
by  merely  bringing  them  together;  so  that 
an  engine-driver  may  disconnect  the  en¬ 
gine  from  the  tender,  or  the  engine  and 
tender  from  the  train,  without  getting 
from  the  foot-plate.  The  advantages  ol 
this  contrivance  are  obvious.” 

Mr.  Smith  also  suggests  an  alteration 
in  the  vertical  or  side  springs  of  carriages, 
which  he  proposes  to  be  of  a  helical  form, 
instead  of  the  usual  plate  elliptical  springs. 
He  proposes  that  there  should  be  lour  ol 
these  springs  at  an  angle  from  .the  axle  to 
the  external  brace- frame  of  the  carriage. 
The  advantages  which  he  perceives  accru¬ 
ing  from  this  system  are,  an  equal  spring 


resistance  in  every  direction,  whether  la¬ 
teral  or  vertical ;  “  and  each  spring  having 
a  double  action— that  is,  acting  either  by 
compression  or  expansion,  should  a  shock 
be  given  from  any  part  ol  the  carriage,  its 
tendency  would  be  to  contract  that  spring 
and  expand  the  other  three.  All  the 
springs  being  exposed  to  the  same  shock 
with  equal  strength,  it  seems  reasonable  to 
conclude  that  their  weight  need  not  be  so 
much  as  that  of  those  in  general  use,  and 
they  might  be  always  screwed  down  in 
such  manner,  as  to  give  the  carriage  an 
equal  and  level  bearing,  whatever  the 
number  of  passengers.” 


DESCRIPTIVE  GEOLOGY. 

No.  III. 

gbanite  ( Continued ). 
jr.abil.ity. — Though  granite  is,  in  ge- 
ral,  a  very  durable  rock,  and  so  little 
>ject  to  change,  as  to  be  proverbially  a 
nbol  of  endurance;  and  though  the 
rmanence  of  the  lofty  peaks  of  the  Alps, 
d  other  great  granitic  chains  of  moun- 
ns,  is  such  as  to  have  enabled  them  to 
ather  those  storms  that  have  carried 
ay  and  disintegrated  much  of  the  soltei 
iterials  of  superincumbent  strata  ;  yet 
ire  are  some  varieties  of  granite  subject 
moulder  down,  and  that  even  with  no 
mnsiderable  rapidity.  De  hue  talks  ot 
3  friable  granite  of  the  Hercyman  fo- 
it,  and  Saussure  describes  the  moulder  - 
r  down  of  that  in  the  Alps.  The  waters 
’the  Arve  are  rende-ed  milky  by  the 
lverulent  felspar,  that  comes  from  the 
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Arguilles  of  Chamount,  and  other  points 
that  border  the  Mer-de-Glace.  The  road 
across  Dartmoor,  from  Ashburton  to 
Chagford,  traverses,  in  one  place,  such 
loosely  compacted  granite,  as  to  resemble 
a  bed  of  gravel.  A  very  striking  assem¬ 
blage  of  decomposing  granite  hills  is  pre¬ 
sented  in  an  excavation  near  St.  Austin, 
in  Cornwall,  known  by  the  name  of  Car- 
glaise  I  in  Mine.  I  he  veins  of  ore  are 
harder  than  the  rock  itself,  and  easily 
traced  upon  its  rapidly. decaying  surface ; 
and  every  rill  of  water  that  traverses  the 
works,  is  loaded  with  that  finely  divided 
felspar,  so  abundantly  deposited  in  all  the 
lowlands  of  the  neighbourhood,  and  large 
ly  exported  to  W  orcestershire,  under  tl  e 
name  of  Cornish  or  Porcelain  clay. 

Great  part  of  the  granite  of  tbe  county 
of  Dublin  is  of  a  coarse  texture,  and  easily 
disintegrated;  in  Clenismael,  particular¬ 
ly,  it  is  frequently  found  decomposed  to  a 
depth  of  several  feet. 

“  The  granite  of  some  parts  of  Finland,” 
says  Mr.  Strangways,  ‘‘  is  so  liable  to  de. 
composition,  that  a  great  boulder  of  it  may 
often  be  seen  with  a  hole  cut  in  it  large 
enough  to  admit  a  cart  and  horse;  and  the 
stone,  though  at  a  small  distance  it  seems 
calculated  to  last  for  ages,  is  cut  down  and 
shaped  away  with  the  same  ease,  and  much 
in  the  same  manner,  as  a  hay  rick.” 

To  what  the  extreme  proneness  of  some 
kinds  of  granite  to  suffer  decay,  while 
others  are  remarkably  permanent,  is  to  be 
attributed,  does  not  seem  quite  clear  ;  but, 
if  I  mistake  not,  Sir  H.  Davy,  in  his  geo¬ 
logical  lectures,  delivered  in  tbe  Royal  In¬ 
stitution,  considered  it  to  arise  from  the 
alkaline  matter  of  the  felspar  being  pre¬ 
dominant,  and  yielding  to  the  solvent 
agency  of  water. 

Independent,  however,  of  chemical  com¬ 
position,  mere  mechanical  texture,  and  the 
general  aggregation  of  mountain  masses, 
have  much  to  do  with  their  respective  du¬ 
rabilities.  When  the  arrangement  of 
granite  resembles  that  prevalent  in  the 
greater  part  of  Cornwall,  water  gradually 
penetrating  between  the  blocks  and  masses, 
freezes  there,  and  thus  slowly  removes 
them,  or  transfersthem  to  unstable  ground ; 
while  the  firmer  lamellar  texture  of  much 
of  the  Scotch,  Alpine,  and  other  varieties 
of  granii",  denying  ncce^s  of  water  to  its 
fissures,  is  slower  in  suffering  the  decay 
that  is  referrible  to  that  very  powerful 
cause. 

The  decomposition  of  granite  has,  pro¬ 
bably,  formed  those  singular  phenomena 
■which  were  once  regarded  as  relics  and 

memorials  of  Druidical  superstition _ the 

Logan  Stone,  Cheese- Wring,  Ac. 


Quarries* — Tbe  quarries  of  Aberdeen¬ 
shire  are  said  to  supply  London  annually 
with  12,000  tons  of  the  best  granite.  The 
Peterhead  granite,  from  the  same  county, 
takes  n  beautiful  polish,  and  is  frequently 
employed  for  columns,  chimney-pieces, 
and  other  ornamental  works.  The  Gram¬ 
pian  Hills,  in  Scotland  ;  the  quarries  at 
Dalkey,  in  the  county  of  Dublin,  and  those 
of  Newry,  in  the  county  of  Down,  in  Ire¬ 
land,  also  produce  several  varieties  of  the 
like  material.  In  England,  granite  is  ob¬ 
tained  chiefly  from  the  quarries  in  Corn¬ 
wall,  Devonshire,  and  West  Somerset. 
The  granite  of  Dartmoor -f-  is  not  always 
accessible  to  be  carried  long  distances. 
I  he  chief  places  where  it  is  worked  in 
large  quantities,  and  afterwards  exported, 
are  Hey  or  High  Tor  on  the  East,  and 
near  King  Tor  on  the  West.  'I  he  granite 
from  the  former  place  is  conveyed  by  u 
tram-road  to  the  Stover  Canal,  down 
which  it  is  carried  in  boats,  and  after¬ 
wards  down  the  Teigh,  in  Teignmouth,  to 
be  shipped  for  its  destination.  That  from 
the  west  side  of  the  Moor  is  conveyed  by 
the  Princes  Town  and  Plymouth  tram- 
road  to  the  latter  place,  and  shipped. 

The  continuation  of  the  Ilingston  Down 
granite  is  worked  up  the  Tamar,  near 
New  Rridge,  and  exported  from  Morwell- 
ham.  A  very  hard  variety  is  obtained 
upon  the  higher  part  of  the  Down,  and 
has  been  employed  advantageously  for 
pavements. 

The  granite  of  the  Brown  “Willy  Boss 
has  not  hitherto  been  much  used,  except 
in  its  immediate  neighbourhood,  though 
it  contains  material  of  excellent  quality  ; 
as  may  be  seen  in  front  of  the  great  hotel 


*  AtSerdobol,  on  the  northern  shores  of  Luke 
Lado/.a,  Russia,  are  extensive  quarries  of  granite. 
They  are  worked  with  great  activity,  as  all  the 
public  edifices,  and  many  of  the  private  palaces, 
in  Peteraburgh,  are  built  of  it.  Granite  is  quar¬ 
ried  in  the  department  of  llantcs  Alpes  (High 
Alps),  in  Corsica  and  Auvergne.  The  district 
round  the  city  of  Autun  abounds  in  a  grey  gia- 
niu*.,  that  is  much  used  for  building  as  well  as 
paring. 

t  Dartmoor  is  o  granitic  table-land,  extending 
twenty  two  miles  from  north  to  south,  and  four¬ 
teen  miles  from  cast  to  west.  The  granite  is,  as 
a  whole,  a  coarse-gruined  mixture  of  quartz,  fel¬ 
spar,  and  micu  ;  the  latter  sometimes  white,  at 
others  black  ;  the  two  micas  occasionally  occur¬ 
ring  in  the  same  mass.  It  is  very  frequently 
porphyritic,  from  the  presence  of  large  crystals  of 
felspar,  uud  here  and  there  schorlaceous  ;  hut 
the  latter  charucter  is  chiclly  confined  to  the  out¬ 
skirts,  where  the  Dartmoor  granite  adjoins  the 
shite.  It  is  metalliferous,  containing  veins  of 
tin,  and  even  the  rork  itself  Iteing  sometimes  im¬ 
pregnated  with  this  mrtal. 
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at  Bodmin,  built  of  that  from  St.  BreW- 
ard,  where  large  quantities  of  equally 
good  material  may  he  obtained,  as  also 
from  Pendrief,  near  Blisland. 

rl  he  chief  quarries  in  the  eastern  or  hard 
part  of  the  hensborough  mass  of  granite, 
are  those  of  Mr.  Austen  Teffrey,  up  the 
Par  valley. 

The  Carn  Menelez  mass  has  chiefly  fur¬ 
nished  the  granite  most  commonly  known 
as  Cornish.  It  is  nearly  altogether  shipped 
at  Penryn,  where  it  is  brought  variable 
distances  from  different  quarries  in  the  vi¬ 
cinity  ;  many  situated  in  the  parish  of 
Mabe.  Being  obtained  from  different  lo¬ 
calities,  it  will  readily  be  supposed  that 
the  quality  of  the  stone  is  very  variable. 
It  is  commonly  divided  into  first  and  se¬ 
cond  grits  ;  and  it  is  to  be  feared,  that,  in 
many  works  executed  in  Penryn  granite, 
less  of  the  fine  or  first  grit  has  been  em¬ 
ployed  than  ought  to  have  been  used.  In 
1837?  the  quantity  exported  from  Penryn 
amounted  to  52:)5  tons ;  the  year  before, 
it  was  1 1,538  tons. 

Though  there  is  good  granite  in  the 
Land’s  End  mass,*  1  have  not  heard  of  its 
being  exported,  though  it  readily  might 
be  shipped  from  Penzance.  A  fine-grained 
variety,  considered  very  durable,  and  one 
much  used  near  the  latter  town,  is  ob¬ 
tained  from  Castle  an-Dinas.  The  gra¬ 
nites  from  Paul  and  Madron  usually  con¬ 
tain  large  crystals  of  felspar ;  and  that 
from  Ludgvan  is  very  micaceous.  They 
are  all  esteemed  durable  materials,  though 
not  so  sightly  as  when  the  constituent  mi¬ 
nerals  are  more  equally  mixed.  The  gra¬ 
nite  of  the  Scilly  islands  is  generally  of  a 
coarse  appearance,  and,  therefore,  not  ex¬ 
ported.  Judging  from  old  buildings, much 
of  it  is  fairly  durable.  The  granite  of 
Lundy  Island -f-  contains  some  of  good  qua¬ 
lity  for  the  more  common  purposes  for 
'  Avhich  that  material  has  been  employed, 
and  seems  hitherto  to  have  been  much  ne¬ 
glected-;  though,  from  the  position  of  the 
island,  it  might  be  easily  conveyed  to  the 
various  ports  in  the  Bristol  Channel,  and 
up  the  Severn. 

Much  granite  is  quarried  in  Heyton, 
Devon,  and  is  prized  for  its  durability  and 
fineness  of  texture. 

If  we  estimate  the  average  quantity  of 
granite  exported  in  Devon  and  Cornwall 
at  20,000  tons  annually,  and  value  it  on 


*  The  granite  dills  of  the  Land’s  End  rise  to 
the  height  of  fifty  or  sixty  feet. 

+  Lundy  Island,  in  the  Bristol  Channel,  is  a 
mass  of  granite,  two  miles  and  a  half  long  from 
north  to  south,  and  about  one  mile  from  east  to 
vest.  Its  area  is  about  000  or  1000  acres. 
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the  average,  before  export,  at  Is.  9 d.  per 
cubic  foot,  taking  fourteen  cubic  feet  to 
the  ton  (the  usual  allowance),  the  value  of 
granite  exported  would  amount  to  24,50. 1. 
annually.* 


PROGRESS  OF  RAILWAYS. 

Great  Western  Railway.  —  The  line 
through  this  parish  (Wootton  Bassett) 
progresses  very  fast  towards  completion, 
and  will,  in  a  week  or  two,  be  fit  for  traf¬ 
fic.  The  station-house  near  the  train  is 
also  in  rapid  progress,  which  will  be  of 
the  utmost  importance  to  factors  and  but¬ 
ter-dealers.  affording  facility  for  the  trans¬ 
mission  of  themselves  and  goods  to  and 
from  the  weekly  market,  and  is  within 
five  minutes  walk  of  the  market-house. 
It  is  expected  that  Mr.  Bedborough  will 
discharge,  from  his  contract  alone,  on  Sa¬ 
turday  next,  300  labourers. —  Wiltshire 
I  mlependent. 

This  magnificent  line  of  railway  is  fast 
approaching  completion.  The  most  stre¬ 
nuous  exertions  are  being  made  (particu¬ 
larly  in  the  neighbourhood  of  this  city)  for 
the  accomplishment  of  that  desirable  ob¬ 
ject  ;  and  the  opening  of  the  line  in  June 
or  July,  so  conducive,  it  is  to  be  hoped,  to 
the  prosperity  of  Bath  and  Bristol.  I  rom 
the  hilly  nature  of  the  country  in  this  part 


*  Though  the  prices  of  Cornish  granite  vary 
materially  from  time  to  time,  according  to  cir¬ 
cumstances,  the  following  list  of  tnose  which  have 
been  obtained  for  the  Penryn  granites  may  be 
useful.  The  list,  which  was  procured  in  1838, 
shows  what  they  were  rendered  lor,  at  that  time, 
in  the  river  Thames,  below  London  Bridge,  and 
under  a  crane,  if  required ;  and  it  also  nearly 
shows  the  cost  of  granites  generally  shipped 
from  the  south  coasts  of  Devon  and  Cornwall, 
due  allowance  being  made  for  differences  in  qua- 


litv : — 

Ashler,  for  building  sea-walls,  from  three-fourths 
of  a  ton  to  two  tons,  standing  around  all  fair : — 

Cubic  foot,  scabled. 

Best  blue  fine  granite  or  grit,  at  £  0  2  2 

Second  blue  grit  .  0  2  0 

Coping  for  sea-walls,  of  or  about  4  ft. 
wide,  from  4  ft.  to  6  ft.  long,  and 
lft.  3  in.  to  1  ft.  (3  in.  thick: — 

Best  blue  fine  grit  .  0  ^  4$ 

Blocks  of  granite,  from  2  tons  to  4  tons, 

regular  sided : —  , 

Best  blue  fine  grit  .  b  - 

Second  blue  grit  .  0  2  4» 

Blocks  of  granite,  from  4  tons  to  6  tons, 

regular  sided:—  nun 

Best  blue  fine  grit  .  b  J  u 

Second  blue  grit  .  0  Z 

Paving,  from  3  ft.  to  lb  ft.  superficial  fi  in. 
thick,  good  blue  grit,  pick-worked,  at  Is.  2d.  per 
foot  superficial. 
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of  England,  the  works  on  the  line  in  our 
own  neighbourhood  necessarily  proceed 
with  difficulty  ;  but  still,  the  supervention 
of  these  difficulties  adds  to  the  interest 
with  which  the  progress  of  such  n  work  is 
regarded,  and,  at  the  same  time,  affords 
scope  for  many  beautiful  contrivances  in 
engineering  and  architecture  —  Bath  Ga- 
«  tie. 

Sheffield  and  Manchester.—  So  grent  has 
been  the  progress  made  with  that  part  of 
the  line  from  Manchester  to  Codhy,  that 
it  is  now  certain  to  he  opened  in  July  or 
August.  The  directors  have,  therefore, 
given  orders  for  the  locomotive  engines 
'  and  carriages  that  will  he  required.  With 
regard  to  the  tunnel,  the  accounts  are  very 
satisfactory.  At  one  of  the  driftways,  the 
rate  of  progress  is  ten  yards  per  week. — 
Sheffield  Independent. 

(  heltenham  and  Great  Western  I'niun. 
— We  may  expect  the  opening  of  this  line, 
ns  far  as  Cirencester,  by  the  28th  of  next 
month  ;  the  Company  having  given  notice 
to  the  Great  Western  Directors,  that  it 
will  he  ready  by  that  day.  '1  he  latter 
Company  has  taken  this  branch  on  lease  at 
17,000/.  per  annum.  —  Cheltenham  Paper. 

London  and  Blackmail.  — 'I  he  works  of 
the  Blackwall  Extension  line,  from  the 
Minories  to  Fenchurch  Street,  are  now  in 
such  a  state  of  forwardness,  that  it  is  ex- 
peeled  to  he  opened  in  the  course  of  next 
July,  when  we  may  hope  to  see  the  com¬ 
mencement  of  a  complete  development  of 
the  immense  traffic  resources  of  this  rail¬ 
way.  With  the  world  at  one  end,  and 
the  .Metropolis  of  the  world  at  the  other,” 
as  was  once  forcibly  observed  by  the  first 
chairman,  and  ever  a  most  active  promoter 
of  this  railway  (Mr.  John  Robertson),  it 
can  scarcely  fail  to  be,  in  the  end,  one  of 
the  most  productive  lines  in  the  kingdom. 
— Railway  Times. 

London  and  Brighton. — Tt  has  been  de¬ 
cided  by  the  directors  of  this  railway,  to 
open  twenty  miles  of  the  line  from  Lon¬ 
don  to  II award’s  Heath,  in  June.  The 
whole  work  will  he  completed  and  opened 
to  the  public  in  August. 

Bristol  and  Exeter. —  The  contracts  for 
the  completion  of  the  railway  to  Taunton, 
are  all  taken  and  to  be  completed  by  Mid¬ 
summer,  1812.  Taunton  will  then  be 
within  six  hours  of  the  .’Metropolis. — Bail-  i 
t cay  Times. 

Taffi  Vale. —  The  entire  line  of  this  rail¬ 
way  is  now  opened  ;  it  is  the  first  that  has 
penetrated  into  the  principality  of  Wales. 
Nir  Frederick  Smith,  the  railway  commis¬ 
sioner,  on  his  preliminary  trip,  passed  a 
high  encomium  on  the  talented  engineer, 
Mr.  Hush,  for  the  fkilful  manner  in  which 


he  has  grappled  with  the  professional  dif¬ 
ficulties  he  had  to  contend  with  in  the 
formation  of  the  line.  The  Taff  Vale 
Railway  extends  from  Merthyr  Tydvil,  the 
capital  of  the  Welsh  iron  districts,  to  the 
port  of  Cardiff,  a  distance  of  twenty-four 
miles  and  a  ha  f.  Besides  this  main  line, 
there  are  three  branches,  not  yet  com¬ 
pleted.  The  Dinas  branch  leads  to  Mr. 
Coffin’s  collieries,  who  (it  is  stated  by  the 
Bristol  Mercury)  has  completed  a  con¬ 
tract  with  the  Great  Western  Railway 
Company  for  the  supply  for  seven  years 
of  40,00!)  tons  of  coal  pei  year  from  the 
Dinas  collieries,  the  whole  of  which  will 
have  to  pass  along  the  line.  The  Dowlais 
branch  connects  the  lino  with  the  iron 
works  of  Sir  Johti  Guest,  the  Fenny  Dar¬ 
rin  Iron  Works  of  Mr.  Alderman  Thomp¬ 
son,  the  Castle  Morlis  Lime  Quarries, 
Sue.  The  third  branch  communicates  with 
the  collieries  of  M r.  Powell  and  others. 
The  Dinas  branch  will,  it  is  expected,  be 
opened  in  a  month  or  two  ;  but  the  others 
are  not  so  forward.  On  the  opening  of 
the  line  last  week,  the  Bristol  Mercury 
says,  “  The  lions  of  the  day  seemed  to  be 
the  viaduct,  and  the  inclined  plane  at 
Quakers’  Yard,  which,  and  more  particu¬ 
larly  the  latter,  excited  an  ex'  raoi di nary 
interest,  'ihe  inclined  plane  is  about 
three-quarters  of  a  mile  long,  the  inclina¬ 
tion  being,  for  the  greater  part  of  the  way, 
one  in  twenty,  but  near  the  summit  one  in 
eighteen.  The  ascent  of  the  train,  which 
is  effected  by  means  of  pullies  worked  by 
an  engine  of  a  fortv-horse  power,  at  the 
top,  was  both  easy  and  expeditious.  The 
viaduct,  which  is  111)  high  and  about  500 
feet  in  length,  is  a  most  beautiful  piece  of 
masonry;  indeed,  we  do  not  remember 
having  seen  anything  within  a  reasonable 
distance  of  Bristol  to  surpass  it.” 

LEWIS’S  AIR-MOTIVE  ENGINE. 

To  the  Editor  or  the  Penny  Mechanic  and 

Chemist. 

Sir, — With  your  permission,  and  through 
the  medium  of  your  Magazine,  allow  me 
to  make  a  few  observations,  and  to  pro¬ 
pose  a  few  improvements  on  “  Mr.  Lewis’s 
Air-motive  Engine,’*  described  in  No.  21 
of  Penny  Mechanic,  which, if  Mr.  I  ewis 
intends  making  one  (as  I  am  confident  he 
has  not  yet  made  one  according  to  the 
theoretical  description  he  has  given  of  it, 
which  is  far  from  a  practical  nature,  at 
least,  in  its  present  state),  the  improve¬ 
ments  1  propose  may  be  of  use  to  him. 

1st.  1  would  advise  him  to  have  the 
st  p  cock,  or  propelling  pipe,  ns  near  thw 
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bottom  of  condenser  as  possible,  in  order 
that  the  air,  as  it  escapes  from  the  con¬ 
denser,  may  exert  its  full  force  against 
the  vanes,  by  acting  as  near  the  centres  as 
vanes  will  admit. 

2ndly.  To  have  a  crank  attached  to  the 
driving  wheels,  connected,  by  means  of  a 
crank-rod,  to  the  crank  on  the  other 
wheels,  for  working  the  force-pump. 

3rdly.  To  have  the  valve  for  supplying 
the  force-pump  with  air,  as  large  as  the 
force-pump  will  admit. 

-lthly.  To  have  the  vanes  straight  in¬ 
stead  of  curved,  and  a  greater  number  of 
them,  which  will  materially  increase  the 
power  of  them. 

I  think  Mr.  Lewis  is  mistaken  in  his 
supposition  respecting  the  weight  of  the 
carriage  and  friction  of  the  rails  being  suf¬ 
ficient  to  work  the  forcing  pump  ;  for  the 
wheels,  with  the  force-pump  attached, 
would  not  work  at  all,  were  the  pump  pro¬ 
perly  filled  with  air,  which  it  cannot  be 
with  the  valve  he  has  proposed.  That  is 
the  reason  1  have  proposed  the  crank-rod 
connected  with  the  propelling  wheels  of 
the  carriage,  so  that  the  same  power 
that  propels  the  carriage  may  work  the 
pump. 

Mr.  Lewis  is  indebted  to  you,  Mr. 
Editor,  for  his  force-pump ;  for  it  was  sug¬ 
gested  by  you  in  your  remarks  upon  my 
atmospheric  engine,  in  No.  17  of  Penny 
Mechanic.  I  do  not  perceive  where  Mr. 
Lewis’s  engine  contradicts  the  statement 
you  have  made — viz.  that  u  no  machine 
can  permanently  act  by  means  of  an  im- 
pulsejderived  from  its  own  mechanical  func¬ 
tions  at  least  I  cannot  see  that  it  does  in 
its  present  state. 

Thanking  you,  sir,  for  your  suggestion 
of  the  “  iron  cylinder”  or  forcing  pump, 
X  beg  leave  to  inform  you,  that  I  intend 
taking  advantage  of  it  (as  I  perceive  Mr. 
Lewis  has,  though,  I  think,  he  might  have 
acknowledged  it)  in  improvements  upon 
my  atmospheric  engine,  as  I  have  made 
several  improvements  upon  it  since  the 
description  of  it  was  published. 

According  to  the  scale  upon  Avhich  Mr. 
Lewis’s  engine  is  drawn,  the  valve  of  the 
forcing  pump  is  one  inch  to  the  foot ;  con¬ 
sequently,  it  would  only  admit  15  lbs.  of 
air  at  each  revolution  of  the  wheels,  which 
would  be  insufficient  to  raise  the  valve 
leading  to  the  condenser,  considering  that 
only  a  portion  of  the  15  lbs.  Avould  be  em¬ 
ployed  to  raise  the  valve,  consequently,  it 
Avould  be  condensed  itself  in  the  pump  ; 
and,  when  the  piston  was  drawn  down, 
the  air  would  expand  to  its  original  bulk  : 
so  that  there  would  not  be  any  air  forced 
into  the  receiver  or  condenser  ;  that  is  the 


reason  I  have  proposed  the  pump  to  be 
furnished  with  a  large  valve. 

I  remain  yours  respectfully, 

T.  BiLiiaouGir. 

Lit  is  very  clear  that  an  engine,  con¬ 
structed  in  the  manner  described  by  Mr. 
Lewis,  will  not  act ;  but  we  must  not, 
therefore,  conclude,  that  it  can  suggest  no 
idea  worthy  of  consideration.  The  ra¬ 
pidity  of  the  piston  strokes  in  locomotive 
engines,  travelling  at  high  speed,  is,  for 
obvious  reasons,  inconvenient;  and  it  is 
not  impossible  that  some  intermediate  ap¬ 
paratus  may  be  devised  to  increase  the 
velocity  of  the  wheels.  We  only  mention 
this  as  an  example,  to  show  that  the  most 
extravagant  propositions  may  sometimes 
lead  to  rational  and  practical  considera¬ 
tions,  the  value  and  importance  of  which 
it  is  impossible  to  foresee. — Ed.] 


MISCELLANEA, 


Cheap  Substitute  for  Spirit-lamps. —  Spirit- 
lamps  for  general  use  are  very  expensive,  on  ac¬ 
count  of  the  great  cost  for  fuel;  I,  therefore,  ad¬ 
vise  chemical  students  to  use  solar -lamps,  which 
burn  oil  at  3s.  6 d.  pei  gallon,  and  will  answer  as 
well  as  spirit-lamps.  The  solar-lamp,  when  burnt 
with  a  glass  chimney,  consumes  its  own  smoke, 
and  gives  a  great  heat.  Place  the  chimney  of 
the  lamp  under  the  retort  or  apparatus  to  be 
heated,  and  the  solar-lamp  will  give  as  much 
heat  as  a  spirit-lamp,  and  at  less  expense. 

Incognito. 


Centrifugal  Force. — At  the  equator  the  centri¬ 
fugal  force  produced  by  the  rotating  motion  is 
greatest;  it  declines  in  both  directions  towards 
the  poles.  In  proportion  as  the  centrifugal  force 
is  greater,  the  attractive  power  of  the  earth  is 
less,  for  the  first  of  these  forces  is  directly  coun¬ 
teractive  of  the  other.  There  is,  of  course,  least 
attractive  power  at  the  equator ;  and  bodies  are 
there  drawn  with  less  force  towards  the  centre  of 
the  earth  than  would  be  found  to  be  the  case 
elsewhere-  Yet  this  difference  is  not  great,  for 
even  at  the  equator  the  attractive  force  is  288 
times  that  of  the  centrifugal.  Neither  does  the 
difference  tell  in  the  weighing  of  objects ;  for  in 
that  case  two  equivalents  are  used,  and  if  a  cer¬ 
tain  object  is  lighter,  so  also  is  the  weight  put 
into  the  opposite  scale.  The  difference  was  first 
detected,  in  consequence  of  pendulum  clocks 
being  found  to  go  slower  as  they  were  brought 
towards  tropical  latitudes.  It  was  ascertained 
that  the  pendulum  of  a  clock  which  went  right  fit 
London,  required  to  be  one-eighth  of  an  inch 
shorter  (by  which  means  its  motion  was  accele¬ 
rated)  when  it  was  placed  upon  the  equator.  1  his 
effect,  however,  is  not  altogether  owing  to  the 
increase’ of  centrifugal  force,  but  partly  also  to 
the  greater  distance  of  the  equator  from  the  centre. 
And  it  was  from  a  speculation  as  to  the  slow  er 
movements  of  pendulums  at  the  equator,  that 


THE  PKVNY  .MECHANIC  AND  CHEMIST. 


M4 

Innac  New  ton  ti  r»t  conceived  the  iilea  of  the 
spheroidal  form  of  the  eartli,  which  lie  ascertained 
to  be  of  less  diameter  nt  the  poles  than  at  the 
equator,  as  220  is  to  230,  or  by  20  miles. — Me¬ 
chanical  Astronomy. 

INSTITUTIONS. 

LECTURES  DURING  THK  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  .Slay 
19,  A.  J.  Mason,  Esq.,  on  the  United  States.  I 
Friday,  May  21,  It.  A.  Ogilvie,  Esq.,  on 
Electricity.  At  half-past  eight  precisely. 

JPestminster  Literary  and  Scientific  Institution , 

6  and  7,  Great  Smith  Street. — Thursday, 
May  2,  G.  II.  Baehhoffner,  F.sq.,  on  the  Elec¬ 
trotype  and  its  Applications.  At  hulf-past 
eight. 

Hermomlsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  1|,  Church  Street,  Rothei- 
hiihe. — Monday,  May  17,  Discussion.  At 
half-past  eight  precisely. 

Poplar  Institution,  East  India  Road. —  Tuesday, 
May  18,  J.  Bateman,  Esq.,  on  die  Cultivation 
of  the  Mind.  At  half-past  eight  precisely. 


QUERIES. 

How  to  dissolve  India-rubber  so  as  to  produce 
the  varnish  used  in  manufacturing  the  Macintosh 
cloth  ?  X. 

How  are  artificial  eyes  marie?  Is  it  possible 
to  medicate  earth  so  as  to  produce  a  blue  tulip, 
or  a  blue  dahlia?  How  is  red  morocco  leather 
manufactured?  G.  Starkey. 

A  descrijition  and  engraving  of  a  wheel-bar¬ 
row,  that  might  lie  so  constructed  as  to  carry  a 
good  weight  of  glass  or  earthenware  without  fear 
of  breakage  ?  D.  W.  R. 

I  have  a  ship's  compass,  of  which  the  needle 
seems  to  have  lost  a  great  deal  of  its  polarity; 
can  I  do  it  any  good  by  rubbing  it  with  a  com¬ 
mon  horse-shoe  magnet,  such  as  can  be  bought 
nt  a  cutler's  for  two  or  three  shillings  ?  I  also 
beg  the  favour  of  a  description  of  a  few  of  the 
experiments  that  can  be  made  with  a  trough,  such 
as  was  spoken  of  in  one  of  your  last  Numbers  ; 
and  an  electrical  machine,  of  which  the  jar  stands 
about  nine  inches  high,  by  four  and  a  half  in 
diameter.  Ax  Engineer 

How  a  pneumatic  trough  can  lie  constructed 
for  cheapness  ?  A.  Y.  B. 

ANSWERS  TO  QUERIES. 

To  make  White  Ink. — In  Nos.  19  Sc  20,  in  an¬ 
swer  to  one  of  your  correspondents.  “  A.  M.,”  for 
the  liest  method  of  preparing  white  ink,  you  ad¬ 
vise  him  to  try  chalk  or  white-lead ;  cither  of 
these  will  do  in  the  absence  of  1  letter,  but  this 
preparation  is  much  superior  to  cither.  I  speak 
from  experience,  having  used  it  all  times  when 
wishing  to  write  on  black-coloured  paper: — 
Grind  a  quantity  of  egg-shells,  carefully  washed, 
and  the  internal  skin  removed  to  an  impalpable 


powder  ;  place  them  into  n  glass  tumbler  or  other 
vessel  of  clean  water;  when  precipitated,  pour 
the  water  off  and  dry  the  powder  in  the  sun  or 
other  convenient  place  ;  place  a  small  quantity  of 
gum  ammoniac  into  acetic  acid,  and  leave  it  to 
dissolve  during  the  night;  the  following  morning 
the  solution  will  appear  very  white ;  strain  it 
through  a  linen  cloth.  By  this  means  a  beauti¬ 
ful  white  ink  will  be  obtained. 

G.  Starkey. 

To  (Hid  Picture-frames. — 1  lately  gilded  the 
prime  conductor  of  an  electric  machine  in  tlie 
following  manner: — The  wood  being  smoothed 
with  glass-paper,  I  laid  several  coatings  of 
whitening  and  size  ;  then  rubbing  it  down  with 
glass-paper,  I  damped  it  with  gold  size,  and,  by 
means  of  the  glass  leg,  I  placed  it  on  the  gold 
leaf,  and  levelled  it  with  soft  wadding.  Re¬ 
specting  the  gilding  of  old  frames,  the  old  leaf 
may  be  removed  with  glass-paper. 

T.  Fuller,  Jun. 

Imitation  of  Anchovies."—  Sprats,  1  bushel  ; 
salt,  7  lbs. ;  saltpetre,  8  lbs.  ;  pruuella,  { lb.  Cochi¬ 
neal  or  bole  to  colour  slightly.  Then  put  them  into 
a  stone  pan,  or  empty  anchovy  barrel,  until  it  is 
tilled.  Dress  down  tight,  and  keep  them  for  six 
months. 

Anchovy  Sauce. — Anchovies,  1  i  lbs. ;  pulp  and 
press  them  through  a  sieve,  then  lwiil  the  resi¬ 
duum  with  salt,  l$lh.;  water,  20  lbs  ;  then 
strain.  Add  Hour  1$  lb.,  and  the  pulp  of  the 
fish  lioil  once  mere;  pass  it  through  the  sieve ; 
add  bole  to  colour,  and  season  it  with  cayenne. 

Anchovy  Powder.  —  English  anchovies  or 
sprats,  and  wheat  llour,  equal  parts.  Beat  them 
to  a  paste,  and  expose  them  in  small  pieces  to 
dry  ;  then  reduce  to  fine  powder,  and  pass  it 
through  a  sieve.  Real  anchovies  are  made  the 
same  way.  A  Ijvbourer. 


TO  CORRESPONDENTS. 

8.  S. — Lead  impressions  of  medals,  fc.,  cannot  he 
restored  when  corroded,  except  to  a  certain  ex¬ 
tent,  by  scraping  away  the  oxidised  surface  by 
mechanical  means. 

The  solution  used  in  the  electrotype  process, 
is  sulphate  of  copper;  and  its  strength  must 
be  proportioned  to  the  power  of  the  battery. 

A.  Y.  B. — Any  ordinary  lamp  may  be  used  as  a 
spirit  lamp.  Alcohol  ( spirits  of  nine)  is  usually 
employed  when  it  is  r>  quired  to  avoid  smoke ; 
but  naphtha,  mixed  with  turpentine,  is  used  for 
a  bright  light. 

s.  X.  C.  will  find  a  Utter  addressed  to  him  at  our 
qffice. 

G.  F.  B. — The  subject  of  his  communication  is 
fpuist,  or  worn  out.  It  is,  however,  only  jus¬ 
tice  to  say,  that  we  consider  him  quite  right. 


London:  Printed  at  Tine  City  Press, " I,  Long 
I.ane,  Aldertgatc,  by  Docpwet  k  Scrtmoovr 
(to  whom  all  communications  for  the  Editor 
must  be  addressed,  postage  paid) ;  published 
every  Saturday,  bv  G.  Berger,  Holywell  Street, 
Strand;  and  may  be  bad  of  all  Booksellers 
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VISIT  TO  A  POT-MANUFACTORY. 
No.  VIII. 

(See  Kngraving,  front  page.) 

(Concluded  from  page  155 .) 

Figs.  1  and  2  are  exterior  and  interior 
views  of  the  hardening  kiln.  The  printed 
ware  undergoes  here  a  sort  of  firing,  by 
which  the  colour  is  fixed.  It  goes  from 
the  kiln  to  the  dipping-house ;  here  the 
ware  is  immersed  in  a  mixture  of  litharge 
of  lead  and  ground  flints.  It  is  then 
j) laced  on  boards  and  allowed  to  dry'.  This 
branch  of  the  potting,  like  that  of  scour¬ 
ing,  is  very  injurious  to  the  health  of  the 
workmen.  There  is  a  great  variety  of 
glazes,  the  composition  of  which  is  known 
only  to  the  masters  or  their  bailiffs.  XS  hen 
the  ware  is  dried,  it  is  put  into  the  gloss- 
oven.  It  is  put  into  seggars,  similar  to 
those  described  when  speaking  of  biscuit 
firing.  The  articles  are  not  allowed  to 
touch  each  other;  rings  or  stilts,  or  cock- 
spurs,  are  placed  between  them.  The 
stilts  and  cockspurs  are  made  by  women 
and  girls;  the  rings  are  made  by  the 
thrower,  turned  at  the  lathe,  and  finished 
by  the  stilt-maker. 

The  firing  of  the  gloss-oven  is  not  con¬ 
tinued  so  long  as  that  of  the  biscuit-oven  ; 
neither  is  the  heat  so  intense  as  in  the  lat¬ 
ter  oven.  If  the  gloss-oven  be  heated  be¬ 
yond  a  certain  degree,  the  ware  becomes 
crazed.  The  workmen  ascertain  when  the 
firing  has  proceeded  far  enough,  by  in¬ 
specting  trial  pieces,  which  they  draw  out 
of  various  parts  of  the  oven,  ami  compare 
them  with  a  standard.  When  the  oven 
has  become  cool,  the  ware  is  withdrawn 
and  carried  into  the  gloss  -  warehouse. 
Here  it  is  dressed  ;  that  is,  all  imperfec¬ 
tions  which  may  have  adhered  to  it  while 
in  the  gloss-oven,  are  removed  with  the 
dressing-tool. 

We  now  come  to  an  important  branch  of 
the  manufacture  of  pots — viz.  painting  and 
decorating.  This  branch  gives  employ¬ 
ment  to  an  immense  number  of  females  ; 
and  many  males  are  also  employed  in 
painting.  We  have  previously  noticed 
the  operations  of  the  printer.  To  give  a 
list  of  the  colours  used  in  painting,  &c., 
and  the  receipts  for  making  those  colours, 
would  occupy  a  moderate-sized  volume. 
We  shall  content  ourselves  with  describ¬ 
ing  the  manner  in  which  the  colours  are 
applied  to  the  articles.  Any  person  who 
wishes  to  pursue  the  subject  farther,  will 
find  sufficient  information  in  “  I)r.  Lard- 
ner’s  Cabinet  Cyclopaedia,”  No.  26 — 
Useful  Arts,  “  On  the  Manufacture  of 
Porcelain  and  Olass.” 


The  designs  are  executed  with  camel* 
hair  pencils.  Circular  rings  are  made  on 
the  inner  surface  of  tea-saucers,  &c.,  in 
the  following  way: — An  instrument, called 
a  wheel,  is  so  constructed,  that  the  upper 
part,  which  consists  of  a  horizontal  ta¬ 
ble,  is  moveable.  The  article  is  placed  on 
the  table,  and  a  pencil  containing  the  co¬ 
lour,  is  applied  ;  the  table  is  then  moved 
gently  round  ;  byr  this  means  a  continuous 
band  or  circle  of  colour  is  formed.  It  is 
then  removed  to  make  way  for  another. 
Fig.  3  represents  this  machine. 

Fid.  3. 

q 


A  person,  called  a  black  printer,  is  em¬ 
ployed  to  transfer  landscapes,  &c.,  to  arti¬ 
cles  of  gloss  ware.  His  operations  are  as 
follows: — Upon  a  small  engraved  copper 
plate  he  puts  a  little  oil,  and  rubs  it  into 
all  the  depressions.  He  then  places  upon 
this  a  thin  batt  or  sheet  of  glue  ;  the  glue 
takes  the  oil  out  «f  the  engraving;  the 
batt  is  put  on  the  article,  to  which  the  oil 
adheres,  and  exhibits  a  perfect  form  of  the 
engraving.  Upon  this  is  Rtrewed  the  co¬ 
lour  in  the  form  of  an  impalpable  powder. 
The  parts  of  the  article  about  the  engrav¬ 
ing  are  cleaned  with  a  piece  of  cotton 
wool. 

Some  articles  of  china  are  gilded.  The 
gold  is  laid  on  with  a  sort  of  size;  the 
w’are  is  then  put  into  an  oven,  and  the 
gold  is  burnt  in.  It  is  finished  by  being 
burnished  with  an  agate  or  blood-stone. 

When  lustre-ware  comes  out  of  the 
gloss-oven,  it  is  of  a  dull-brown  colour  : 
it  is  now  lustered.  The  lustre  is  com¬ 
posed  of  gold,  balsam,  and  nitric  acid.  It 
"is  applied  with  a  small  brash. 

The  painted  and  lustered  ware  is  now 
put  into  the  hardening  kiln,  and  under¬ 
goes  the  last  process  of  firing.  From  the 
hardening  kiln  it  goes  into  the  warehouse, 
and  is  now  ready  for  sale.  The  more 
costly  articles — such  as  burnished  and 
gilded  ware,  &c. — are  wrapped  in  paper. 
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Fig.  4,  a  cockspur ;  fig.  5,  a  ring ; 
Fig.  G,  a  stilt. 


The  present  paper  concludes  our  corre¬ 
spondent’s  interesting  series.  We  add  the 
following  analysis  of  some  of  the  materials 
chiefly  employed  in  the  manufacture,  on 
the  authority  of  Dr.  Ure  : — 

Composition  of  Earthy  Mixtures. — The 
basis  of  the  English  stoneware  is  a  bluish 
clay,  brought  from  Dorsetshire  and  De¬ 
vonshire  ;  it  lies  at  the  depth  of  from 
twenty-five  to  thirty  feet  beneath  the  sur¬ 
face.  It  is  composed  of  about  twenty- 
four  parts  of  alumina  and  seventy-six  of 
silica,  with  some  other  ingredients,  in 
very  small  proportions.  This  clay  is  very 
refractory  in  high  heats,  a  property  which, 
joined  to  its  whiteness  when  burned,  ren¬ 
ders  it  peculiarly  valuable  for  pottery.  It 
is  also  the  basis  of  all  the  yellow  biscuit- 
ware  called  cream  colour ,  and,  in  general, 
of  what  is  called  the  printing  body  ;  as, 
also,  for  the  semi-vitrified  porcelain  of 
Wedgewood’s  invention,  and  of  the  tender 
porcelain. 

The  constituents  of  stoneware  are,  that 
clay,  the  powder  of  calcined  flints,  and  of 
the  decomposed  felspar  called  Cornish 
stone.  The  proportions  are  varied  by  the 
different  manufacturers.  The  following 
are  those  generally  adopted  in  one  of 
the  principal  establishments  in  Stafford¬ 
shire  : — 

For  Cream  Colour. 


Silex  or  ground  flints .  20  parts 

Clay  .  100 

Cornish  stone  .  2 


Composition  of  the  Paste  for  receiving 
the  Printing  Body  under  the  Glaze. — 
For  this  purpose,  the  proportions  of  the 
flint  and  the  felspar  (Cornish  stone)  must 
be  increased.  The  substances  are  mixed 
separately  with  water  into  the  consistence 
of  a  thick  cream,  which  weighs  per  pint, 
for  the  Hints,  thirty-two  ounces,  and  for 


the  Cornish  stone,  twenty-eight.  The 
china-clay  of  Cornwall  is  added  to  the 
same  mixture  of  flint  and  felspar,  when  a 
finer  pottery  or  porcelain  is  required. 
That  clay  cream  weighs  twenty-four 
ounces  per  pint.  These  twenty-four  ounces 
in  weight  are  reduced  to  one-third  of  their 
bulk  by  evaporation.  The  pint  of  dry 
Cornish  clay  weighs  seventeen  ounces  ;  the 
dry  flint  powder  weighs  fourteen  ounces 
and  a  half  per  pint.  To  forty  measures 
of  Devonshire  clay  cream,  there  are 
added, 

13  measures  of  flint  liquor 

12  ditto  Cornish  clay  ditto. 

1  ditto  Cornish  stone  ditto. 

The  blue-printed  ware  of  England  has 
been  hitherto  a  hopeless  object  of  emula¬ 
tion  in  France.  M.  Alexander  Brongniart, 
member  of  the  Academy  of  Sciences,  and 
director  of  the  Royal  Manufacture,  at 
Sevres,  characterises  the  French  imita¬ 
tions  of  what  they  term  fine ,  or  English 
pottery ,  in  the  following  terms,  which  we 
translate  from  the  Die.  Technologique :  • 

The  defects  of  this  ware,  which  are  inse¬ 
parable  from  its  nature,  are,  that  it  cannot 
be  used  on  the  fire  for  domestic  purposes  , 
and  that  its  glaze  is  so  tender,  that  it  may 
easily  be  scratched  or  removed  by  instiu- 
ments  of  steel,  or  even  of  iron.  But  when 
this  pottery  is  badly  manufactured,  oi  ma¬ 
nufactured  with  injudicious  economy,  its 
defects  become  still  more  conspicuous  and 
serious.  The  glaze,  which  is  of  a  yellow¬ 
ish  colour,  and  soft,  is  subject  to  peel  oft 
in  scales,  and  is  scraped  off  with  the  great¬ 
est  ease  by  iron  instruments,  or  by  ordi¬ 
nary  use.  The  cracks  which  this  flying, 
and  these  grooves  or  scratches,  form  in  the 
glaze,  allow  greasy  matters  to  penetrate 
the  biscuit,  which,  in  wares  affected  wit  i 
this  fault,  is  almost  always  of  a  soft  and 
porous  texture  ;  the  articles  become  diity 
and  stinking,  and  even  break  with  the 
greatest  facility. 

M.  Saint  Amans  says,  the  English 
surpass  all  other  nations  in  manufac¬ 
turing  a  peculiar  stoneware,  remarkable 
for  its  lightness,  strength,  and  elegance  , 
as  also  in  printing  blue  figures  upon 
it  of  every  tint,  equal  to  that  of  the 
Chinese,  by  processes  of  singular  facility 
and  promptitude.  After  the  biscuit  is 
taken  out  of  the  kiln,  the  fresh  impression 
of  the  engraving  is  transferred  to  it  from 
thin  unsized  paper,  previously  immersed 
in  strong  soap  water;  the  ink.  is  a  com¬ 
pound  of  arseniate  of  cobalt,  with  a  flux, 
ground  up  with  boiled  linseed  oil.  Hie 
copper  plates  are  formed  by  the  graver, 
with  deeper  or  shallower  lines,  accoidmg 
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to  the  various  shades  required.  The  co- 
halt  pigment,  on  melting,  spreads  so  as 
to  give  the  soft  effect  of  water-colour 
drawing.  The  paper  being  still  moist,  is 
readily  applied  to  the  adhesive  surface  of 
the  biscuit,  and  may  be  rubbed  on  more 
closely  with  a  flannel.  The  piece  is  then 
dipped  in  a  tub  of  water,  whereby  the  pa¬ 
per  gets  soft,  and  may  he  easily  removed, 
leaving  upon  the  pottery  the  pigment  of 
the  engraved  impression.  After  being 
gently  dried,  the  piece  is  dipped  into  the 
glaze  mixture,  and  put  into  the  enamel- 
oven. 

MINERALOGY. 

No.  VIII. 

PARTLY  DUCTILE  ANDOXIDABLF.  MET ALS. 

ZINC. 

Zinc  is  found  in  nature  combined  with 
oxygen,  carbonic  acid,  and  sulphuric  acid, 
and  mineralized  by  sulphur.  Native  oxide 
of  zinc  is  commonly  called  calamine.  It 
occurs  in  a  loose  and  in  a  compact  form. 
Amorphous,  of  a  white,  yellow,  or  brown 
colour,  without  lustre  or  transparency 
Combined  with  carbonic  acid,  it  is  called 
vitreous  zinc  ore,  or  native  carbonate  of 
zinc.  Its  colour  is  generally  dark  grey, 
inclining  to  black.  Sulphuret  of  zinc  or 
blende,  is  the  most  abundant  ore.  It  is 
found  of  various  colours,  brown,  yellow, 
black,  Ac.,  and  with  various  degrees  of 
lustre  and  transparency.  This  zinc  ore 
is  contaminated  with  iron,  lead,  argilla¬ 
ceous,  and  siliceous  earths,  Ac.  It  occurs 
in  masses,  and  crystallized  in  a  diversity 
of  polygonal  figures.  The  ore  of  zinc  is 
found  in  great  abundance  in  Derbyshire; 
and  was,  until  some  few  years  past,  im¬ 
ported  into  this  country  from  China  and 
Holland  in  the  metallic  state.  Pure  zinc, 
on  its  fracture,  appears  of  a  shining  white 
colour,  with  a  blueish  tint.  It  possesses 
some  degree  of  ductility,  and  may  be  ex¬ 
tended,  when  passed  between  metallic  cy¬ 
linders  in  a  flatting-mill.  Its  specific 
gravity  is  7.190.  It  melts  at  700°  Fah. ; 
by  a  farther  increase  of  heat,  it  is  volati¬ 
lized  without  change.  W  hen  melted  in 
contact  with  the  air,  its  surface  becomes 
covered  with  an  imperfect  oxide.  Shav¬ 
ings  of  zinc  burn  with  a  bright,  yellowish- 
white  flame,  slightly  tinged  with  green. 
It  is  oxidated  and  dissolved  by  the  greater 
numbers  of  the  acids.  It  has  a  very  strong 
attraction  for  oxygen,  and,  therefore,  pre¬ 
cipitates  the  greater  number  of  the  metals 
from  their  acid  solution.  It  is,  likewise, 
on  account  of  its  strong  attraction  for  oxy¬ 


gen,  thnt  it  is  employed  to  decompose  wa¬ 
ter  to  produce  hydrogen  gas:  the  zinc 
attracts  the  oxygen  of  the  water,  and  the 
hydrogen  is  set  free.  Gold, silver,  platina, 
and  nickel,  form  brittle  compou/ids  with 
zinc;  it  does  not  combine  with  lead  or 
bismuth.  'I  he  most  frequent,  and,  at  the 
same  time,  most  useful  combination  of 
zinc,  is  that  with  copper,  forming  brass. 
It  inflames  in  chlorine  gas,  and  fulminates 
by  pressure,  as  a  blow  with  chlorate  of 
potash.  It  is  a  very  strong  conductor  of 
galvanism,  for  which  it  is  used  in  the  ma¬ 
nufacture  of  galvanic  batteries,  electrotype 
apparatus,  Ac. 

A  very  pretty  experiment  is  performed 
with  a  small  portion  of  this  metal,  which, 
though  generally  known,  I  will  detail, 
for  the  purpose  of  showing  the  great  af¬ 
finity  of  metals.  Lead  is  acted  upon  by 
the  acetic  acid,  and  forms  acetate,  or  su¬ 
gar  of  lead,  which,  when  dissolved  in  wa¬ 
ter,  forms  a  white  precipitate,  and  a  per¬ 
fectly  transparent  solution.  If  a  piece  of 
zinc,  suspended  by  a  thread,  be  immersed 
in  the  fluid,  it  will  be  covered,  almost  in¬ 
stantly,  by  the  finest  flakes  of  lead  regene¬ 
rated  in  its  metallic  state,  which  may  b 
seen  approaching  the  zinc  in  all  direc¬ 
tions  ;  the  reason  of  which  is  obvious  : — 
The  zinc,  having  a  stronger  affinity  for 
the  oxygen  of  the  oxide  of  lead  than  the 
lead  has,  it,  therefore,  deprives  the  latter 
of  it,  which,  being  thus  reduced  to  the 
metallic  state,  arranges  itself,  by  virtue  of 
its  molecular  attraction,  into  a  symmetri- 
cal  form.  This  beautiful,  amusing,  and 
instructive  experiment  cannot  sufficiently 
he  admired  :  it  is  a  lesson  upon  attraction 
and  affinity,  which  cannot  fail  to  please 
the  learner,  who  has  not  heretofore  seen 
it  performed. 

In  order  to  obtain  zinc  from  its  ores, 
they  must  first  he  torrefied,  and  then  mix¬ 
ed  with  half  their  weight  of  charcoal  pow¬ 
der,  and  distilled  in  an  earthenware  re¬ 
tort  three-quarters  full,  and  to  which  a 
receiver  is  luted  in  a  strong  heat,  gradu¬ 
ally  increased  for  three  hours;  the  zinc,  in 
its  metallic  state,  is  then  found  lining  the 
receiver  and  neck  of  the  retort.  In  order 
to  obtain  the  metal  in  a  pure  state,  dis¬ 
solve  it  in  diluted  sulphuric  acid,  and  boil 
the  solution  for  a  few  minutes  upon  gra¬ 
nulated  zinc  ;  then  filter  it,  and  precipitate 
it  by  soda.  Collect  the  precipitate,  wash 
it,  and,  when  dry,  mix  it  with  half  its 
weight  of  charcoal  powder,  and  submit  it 
to  a  red  heat  in  a  ietort  as  before;  pure 
zinc  will  then  be  found  in  the  neck  of  the 
retort. 

G.  Starkey, 
Mincralegical  Chemist 
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STERLING’S  PATENT  FUEL. 

(Abstract  of  Patent.) 

^  arious  attempts  have  been  made  of  late 
years  to  manufacture  fuel  from  small  coal 
with  tar  or  pitch,  or  other  such  bitumin¬ 
ous  matters,  combined  with  clay  or  such 
like  earth,  and  to  mould  the  same  into 
blocks,  and  by  pressure,  to  get  such  blocks 
into  as  hard  a  consistency  as  possible. 

Now  the  object  of  my  invention  is,  to 
submit  manufactured  fuel  from  such  mate¬ 
rials,  to  the  process  of  artificial  heat  while 
in  the  moulds,  whereby  I  am  enabled  to 
produce  most  beneficial  effects,  by  render¬ 
ing  blocks  of  such  fuel  more  enduring, 
even  under  combustion,  than  when  made 
according  to  the  processes  which  have 
heretofore  been  resorted  to.  And  although 
my  invention  does  not  relate  to  any  parti¬ 
cular  combination  or  quantity  of  the  ma¬ 
terials,  of  which  the  fuel  to  be  manufac¬ 
tured  according  to  my  invention  are  to  be 
composed,  yet,  in  explaining  the  best 
means  of  carrying  out  my  invention,  I  will 
describe  a  composition  of  fuel,  such  as  I 
usually  make,  and,  I  believe,  will  be 
found  the  best  relative  proportions  of  the 
material ;  at  the  same  time  I  wish  it  to  be 
understood,  that  I  do  not  confine  myself 
to  the  quantities  herein  mentioned,  as  my 
invention,  as  above  stated,  does  not  con¬ 
sist  of  the  compound,  but  in  the  mode  of 
treating  such  compounds  by  a  process  of 
heat  in  moulds.  The  relative  combina¬ 
tion  of  parts  I  prefer  to  use,  is  as  fol¬ 


lows  : — 

Vegetable  tar .  100  lbs. 

Mineral  or  coal  tar .  300 


Small  coal,  which  should  pass 
through  a  sieve  of  six  holes  or 
meshes  to  each  square  inch  22-10 

Clay,  dissolved  in  water  to  the 
consistence  of  tar,  of  which 
solution  . .  105 

Other  ingredients  may  be  mixed  there¬ 
with,  but  l  do  not  consider  it  desirable  or 
beneficial  so  to  do. 

I  prefer  to  mix  these  matters  in  the  fol¬ 
lowing  manner : — I  heat  the  tar  in  an 
iron  vessel,  and  stir  in  the  solution  of 
clay,  and  boil  up  the  compound,  and  then 
run  off  such  boiling  mixture  into  another 
pan  or  vessel,  placed  over  a  furnace  to 
keep  the  compound  as  fluid  as  possible ; 
and,  as  it  flows  in,  I  gradually  pour  in 
and  mix  the  small  coal  as  intimately  as 
possible,  keeping  the  whole  well  stirred  ; 
and,  when  thoroughly  mixed,  I  put  the 
fuel,  thus  far  made,  into  moulds  of  the 
size  desired.  I  prefer  using  rectangular 
cast-iron  moulds  combined  together,  so  as 


to  be  capable  of  moulding  several  blocks  at 
the  same  time.  I  place  the  compound  or 
fuel  into  these  moulds  as  soon  as  mixed, 
as  above  described,  and  then  place  the 
moulds  so  filled  into  an  oven  or  kiln,  kept 
heated  at  250°  to  300°  of  Fahrenheit,  and 
let  them  remain  therein  for  an  hour  or  an 
hour  and  a  half.  I  then  withdraw  them, 
and  permit  the  blocks  of  fuel  to  cool  in 
the  moulds  ;  and,  when  cold  and  removed 
from  the  moulds,  the  fuel  will  be  imme¬ 
diately  fit  for  use.  I  would  remark  that, 
although  l  have  been  thus  particular  in 
stating  the  exact  particulars  of  the  pro¬ 
cess,  as  pursued  by  me  in  carrying  out  my 
invention,  at  the  same  time  I  do  not  con¬ 
fine  myself  thereto. 

BACHELARD’S  PATENT  STUFFING 
FOR  BEDS,  CHAIRS,  SOFAS,  &c. 

( Abstract  of  Specification.) 

This  invention  relates  to  a  mode  of  stuf¬ 
fing  beds,  mattresses,  chairs,  sofas,  cu¬ 
shions,  pads,  and  other  articles  which  are 
intended  for  persons  to  sit  or  recline  on  or 
against,  by  the  employment  of  cork  cut 
into  fine  fibres,  or  a  coarse  saw-dust,  and 
in  lengths  of  half-an-inch  to  two  or  more 
inches  long  ;  and  I  prefer  that  such  fibres 
of  cork  should  not  be  straight,  but  curved, 
by  cutting  from  a  curved  surface,  though 
that  is  not  absolutely  necessary.  I  have, 
however,  found,  that  where  lengths  can¬ 
not  be  obtained,  it  is  desirable  to  use,  cut 
very  small,  and  similar  to  saw-dust.  By 
this  means  a  cheap  and  elastic  material 
will  be  obtained  for  stuffing  such  articles. 
In  using  such  materials  for  stuffing  beds, 
mattresses,  chairs,  sofas,  cushions,  pads, 
and  other  articles  of  a  similar  nature,  the 
workman  will  perform  his  work  in  a  simi¬ 
lar  manner  to  that  now  pursued  when 
stuffing  with  horse-hair,  wool,  or  other 
fibre,  simply  substituting  the  fibres  of  cork 
for  such  horse-hair,  wool,  or  other  fibres 
at  present  in  use  for  like  purposes;  but  I 
would  remark,  that  I  do  not  recommend 
wholly  to  discard  the  use  of  horse-hair  and 
wool  for  such  stuffing  purposes ;  on  the 
contrary,  I  believe  the  combined  use  of  the 
fibres  of  cork  with  horse-hair  or  with  wool, 
will  be  found  the  best  mode  of  carrying 
out  my  invention  ;  for  I  have  found,  that 
by  rising  the  fine  cut  fibres  of  cork  as  a 
substratum,  and  then  placing  a  thin  co¬ 
vering  of  horse-hair  or  wool  thereon,  par¬ 
ticularly  when  the  covering  materials  are 
thin,  the  surface  will  have  all  the  smooth¬ 
ness  as  if  wholly  stuffed  with  horse-hair  or 
wool,  with  the  elasticity  of  the  cork,  as 
well  as  the  advantage  derived  by  the  use 
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of  a  much  cheaper  material :  and  it  may 
be  remarked,  that  articles  so  stuffed  with 
cork,  or  cork  and  horse-hair,  or  wool,  will 
not  be  liable  to  be  injured  by  the  moth  ; 
hence  this  mode  of  stuffing  will  be  found 
particularly  applicable  in  stuffing  seats, 
which  are  subject  to  varying  temperatures 
and  moistures;  and,  therefore,  will  be 
found  particularly  useful  for  saddles,  the 
paddings  or  stuffings  of  which  are  liable 
to  be  destroyed  by  moths.  In  preparing 
the  fibres  of  cork  for  the  purposes  of  the 
invention,  I  generally  obtain  the  refuse 
cuttings  of  cork-cutters,  owing  to  its 
cheapness,  and  cut  such  cuttings  into  fine 
fibres,  retaining  as  much  length  as  possi¬ 
ble  for  each  fibre,  making  the  thickness  or 
transverse  section  thereof  as  small  as  pos¬ 
sible.  That  which  I  have  generally  used, 
is  about  the  thirtieth  of  an  inch  thick, 
and  from  an  eighth  to  a  twentieth  of  an 
inch  wide  ;  but  this  may  be  varied,  taking 
care  to  keep  the  fibres  as  uniform  in  thick¬ 
ness  and  width  as  possible,  and  as  small 
as  can  conveniently  be  done. 

REEVE  S  SWIMMING  APPARATUS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  have  often  reflected  on  the  admir¬ 
able  construction  of  the  foot  of  the  duck 
for  swimming,  and  thought  something 
may  he  fastened  to  our  feet,  by  which  we 
may  he  able  to  enjoy  that  wholesome  and 
delightful  amusement  with  less  fatigue. 


The  above  is  a  sketch  of  a  paddle  which, 
I  conceived,  would  give  the  desired  ob¬ 
jects — swiftness  and  ease.  The  under  side 
is  only  shown  in  the  sketch  ;  the  foot  is 
supposed  to  be  fastened  to  the  outer  side 
by  straps. 

a  is  the  board  which  is  fastened  to  the 
foot ;  n  B  are  flaps  of  wood  or  other  suit¬ 
able  material,  which  are  connected  to  the 
middle  board  by  means  of  brass  or  other 
hinges;  c  c  are  pins,  to  prevent  them  from 
closing  more  than  at  a  right  angle  when 
the  foot  is  drawn  up.  Its  action  is  evi¬ 


dent,  being  similar  in  principle  to  a  duck’s 
foot.  When  the  foot  is  thrown  back,  the 
flaps  open  and  present  a  flat  surface  to  the 
water  ;  by  the  reaction  of  which,  a  swift 
forward  motion  will  be  given  to  the  body  ; 
and,  when  they  are  drawn  tip  again,  the 
flaps  close,  so  as  to  offer  no  resistance. 

I  am  yours,  &c. 

T.  Peeves,  Jun. 

Tottenham  Court  Road. 


INDELIBLE  INK. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  enclose  you  a  specimen  of  an  in¬ 
delible  ink  I  prepare,  which  I  have  found 
to  withstand  the  long-continued  action  of 
every  chemical  re-agent  I  have  yet  sub¬ 
mitted  it  to — viz.  water,  spirits  of  turpen¬ 
tine,  alcohol,  sulphuric,  muriatic,  and 
oxalic  acids,  chlorine,  caustic,  potassa,  Ac. 
I  should  feel  much  obliged  by  your  satis¬ 
fying  yourself  of  the  truth  by  actual  trial, 
and  should  you  find  its  qualities  such  as 
stated,  and  worthy  of  public  attention,  to 
make  it  known  by  means  of  your  valuable 
publication. 

Yours  most  respectfully, 

W.  H.  Hewitt, 

[We  have  tested  this  ink  by  several 
substances  which  act  upon  most  kinds  of 
i  ink,  and  found  it  to  resist  their  action,  as 
stated  by  the  inventer. — Ed. 

LIST  OF  PATENTS. 

James  Tildesley,  of  Willenhall,  Station!,  fac¬ 
tor,  and  Joseph  Sanders,  of  Wolverhampton, 
lock-inanufacturcr,  for  improvements  in  locks. 
Scaled  March  29,  1839.  (Six  months.) 

George  Evans,  of  Dorset  Place,  Marylebone, 
for  an  improvement  or  improvements  uj*on  trusses, 
for  the  relief  of  hernia.  Scaled  March  29 , 1841. 
(Six  months.) 

Alexander  Parkes,  of  Birmingham,  artist,  for 
certain  improvements  in  the  production  of  works 
of  art  in  metals,  by  ele<  trie  depositions.  Scaled 
March  29,  18-11.  (Six  months.) 

John  Lindsay,  Esq.,  of  Lewisham,  for  im¬ 
provements  in  covers  for  waicr-closeLs,  night- 
stools,  and  bed-puns.  Sealed  March  29,  18-11. 
(Six  months.) 

James  Furnival,of  Warrington,  carrier,  for  an 
expeditious  mode  of  unhairing,  mastering,  and 
tanning  various  descriptions  of  hides  and  Mkins. 
Sealed  March  29,  1811.  (Four  months.) 

Thomas  Gore,  of  Manchester,  machine-maker, 
for  certain  improvements  in  machinery,  or  appa¬ 
ratus  for  roving,  spinning,  and  doubling  coUon, 
silk,  wool,  and  other  fibrous  materials.  Scaled 
March  80,  1811.  (Six  months.) 

John  Oram,  of  Chard,  Somerset,  machinist, 
for  improved  machinery  or  apparatus  for  making 
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or  manufacturing  netted  fabrics.  Sealed  March 
31,  1841.  (Six  months.) 

William  Jenkinson,  of  Salford,  machine-maker, 
for  certain  improvements  in  machinery  for  pre¬ 
paring  and  spinning  flax,  silk,  and  other  fibrous 
substances.  Sealed  March  31,  1841.  (Six 
months.) 

Joseph  Gaury,  of  Watling  Street,  warehouse¬ 
man,  for  a  parachute  to  preserve  all  sorts  of  car¬ 
riages  using  axletrees  from  falling  or  injury,  upon 
the  breaking  of  their  axletrees.  Communicated 
by  a  foreigner  residing  abroad.  Sealed  March 
31,  1841.  (Six  months.) 

John  George  Bodmer,  of  Manchester,  engineer, 
for  certain  improvements  in  the  construction  of 
screwing-stocks,  taps,  and  dies,  and  certain  other 
tools  or  apparatus  or  machinery  for  cutting  and 
working  in  metals.  Sealed  April  3,  1841.  (Six 
months.) 

James  Ogden,  of  Manchester,  cotton-spinner, 
and  Joseph  Grundy  Woollam,  of  Manchester, 
aforesaid,  commission  agent,  for  certain  improve¬ 
ments  in  looms  for  weaving.  Sealed  April  3, 
1841.  (Six  months.) 

William  Edward  Newton,  of  Chancery  Lane, 
civil  engineer,  for  certain  improvements  in  the 
process,  mode,  or  method,  of  making  or  manufac¬ 
turing  lime,  cement,  artificial  stone,  and  such 
other  compositions  more  particularly  applicable 
for  working  under  water,  and  in  constructing 
buildings  and  other  works  which  are  exposed  to 
damp.  Communicated  by  a  foreigner  residing 
abroad.  Sealed  April  3,  1841.  (Six  months.) 

Zacharia  Bryant,  of  the  town  of  Nottingham, 
machinist,  for  an  improved  method  of  manufac¬ 
turing  cloth  and  other  fabrics  from  woollen,  cot¬ 
ton,  flax,  silk,  and  other  substances.  Sealed 
April  3,  1841.  (Six  months.) 

James  Anderson,  of  Newcastle-upon-Tyne’ 
engineer,  for  improvements  in  windlasses.  Sealed 
April  5,  1841.  (Six  months.) 

William  James  Barsham,  of  Bow,  gentleman, 
for  improvements  in  fastening  buttons  and  other 
articles  on  to  wealing  apparel,  and  other  descrip 
tions  of  goods  or  manufactures.  Sealed  April  5, 
1841.  (Six  months.) 

Henry  M'Evoy,  of  Graham  Street,  Birming¬ 
ham,  hook-and-eve-maker,  for  improvements  in 
fastenings  for  bands,  straps,  and  parts  of  wearing 
apparel.  Sealed  April  5,  1841.  (Six  months.) 

Jonathan  Beilby,  of  York,  brewer,  for  improve¬ 
ments  in  brewing.  Sealed  April  5,  1841.  (Six 
months.) 

William  Hutchinson,  of  Sutton-on-Trent,  Not¬ 
tingham,  seed-crusher  and  oil-cake  manufacturer, 
for  certain  improvements  in  the  manufacture  of 
oil-cake  or  seed-cake.  Sealed  April  5,  1841. 
(Six  months.) 

William  Littell  Tizard,  of  Birmingham,  brewer, 
for  certain  improvements  in  apparatus  for  brew¬ 
ing.  Sealed  April  5,  1841.  (Six  months.) 

Joseph  Wieson  Nuttaul,  of  Belper,  draper,  and 
Henry  Holder,  of  the  same  place,  tailor,  for  im¬ 
proved  apparatus  to  be  attached  to  trousers,  com¬ 
monly  called  trouser-straps.  Sealed  April  5, 
1841.  (Six  months.) 


Joseph  Apsey,  of  Cornwall  Road,  engineer, 
for  improvements  in  the  construction  of  flues  for 
steam-boilers  and  other  furnaces.  Sealed  April 
6,  1841.  (Six  months.) 

Christopher  Edward  Dampier,  gentleman,  of 
Ware,  for  improvements  in  weighing-machines. 
Sealed  April  15,  1841.  (Six  months.) 

Frank  Hills  and  George  Hills,  of  Deptford, 
manufacturing  chemists,  for  certain  improvements 
in  the  manufacture  of  sulphuric  acid  and  carbon¬ 
ate  of  soda.  Sealed  April  15,  1841.  (Six 
months.) 

Henry  Augustus  •  Wells,  gentleman,  of  St. 
John’s  Wood,  for  certain  improvements  in  the 
manufacture  of  woollen  cloths.  Sealed  April  17, 
1811.  (Six  months.) 

Peter  Kendall,  of  Gifford’s  Hall,  Esq.,  Suffolk, 
for  an  improved  method  or  methods  of  connect¬ 
ing  and  disconnecting  locomotive  engines  and 
railway  carriages.  Sealed  April  17,  1841.  (Six 
months.) 

Joseph  Barker,  of  Regent  Street,  Lambeth, 
artist,  for  improvements  in  measuring  aeriform 
or  fluid  substances.  Sealed  April  20, 1841.  (Six 
months.) 

Joseph  Bentham,  of  Bradford,  weaver,  for  im¬ 
provements  in  weaving.  Sealed  April  22,  1841. 
(Six  months.) 


INSTITUTIONS. 


LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution ,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  May 
26,  A.  J.  Mason,  Esq.,  on  the  United  States. 
Friday,  May  28,  S.  Rowbotham,  Esq.,  on 
The  Cause  of  Natural  Death,  and  the  Influ¬ 
ence  of  certain  Aliment  in  prolonging  Life. 
At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution] 
6  and  7,  Great  Smith  Street.  —  Thursday, 
May  27,  a  Musical  Lecture.  At  half-past 
eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rothei- 
hithe.— Thursday,  May  27,  Mr.  Robson’s  Se¬ 
cond  Lecture  on  English  Poetry.  At  half¬ 
past  eight  precisely. 

Poplar  Institution,  East  India  Road.— Tuesday, 
May  23,  J.  Bateman,  Esq.,  on  the  Formation 
of  Character.  At  half-past  eight  precisely. 


ANSWERS  TO  QUERIES. 

Staining  Glass. — In  answer  to  “  A.  N.  re¬ 
specting  the  colours  employed  in  staining  glass, 
and  the  method  of  applying  them,  I  beg  to  in¬ 
form  him  that  they  are  as  follows  :  — 

Blacks. — Mixture  of  scales  of  iron,  scales  of 
copper,  and  jet,  equal  parts. 

j Blues, — Powdered  blue,  1  lb. ;  salt  ol  nitre,  $  lb. 
Green.— Red  lead,  1  lb. ;  copper  scales,  1  lb. ; 
powdered  flint,  5  lbs. ;  incited  in  a  crucible,  and 
afterwards  ground  to  powder. 
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Purple. — Re<l  load,  lib.;  white  load,  lib.; 
white  flint,  6  lbs. ;  brown  oohre,  1  lb. ;  sal  nitre, 
6  or..  Calcine  and  melt  them. 

Red  — Jet,  I  oz. ;  litharge  of  silver,  2  oz. ;  red 
chalk,  1  oz. 

White. — Jot,  2  oz. ;  white  flint,  1  oz. 

Carnation. — Red  chalk,  8  oz. ;  iron  scales, 
litharge  of  silver,  2  oz. ;  gum-arabic,  J  oz.  Min¬ 
gle  these  ingredients  in  water,  grind  them  toge¬ 
ther,  leaving  them  to  settle  for  a  fortnight  in  the 
vessel. 

These  colours  are  generally  applied  with  gum- 
arabic,  much  in  the  same  way  as  in  miniature¬ 
painting  ;  after  they  are  applied  on  the  glass, 
they  are  annealed  and  baked  in  a  furnace  for 
the  purpose. 

II.  T.  Whitteli,. 


TO  CORRESPONDENTS. 

H.  Fatrick  proposes  the  following  question  : — “  Sup¬ 
posing  a  man  rows  three  miles  an  hour,  the  tide 
running  three  miles  an  hour  ;  also  the  wind  act¬ 
ing  upon  his  sail  three  miles  an  hour,  or,  in  other 
words,  the  three  separate  powers  are  each  of 
three  miles  an  hour,  allowing  of  no  opposition. 
Query.  With  the  three  forces  in  conjunction, 
what  distance  will  the  waterman  accomplish  an 
hour  l"  There  is  some  ambiguity  in  the  enuncia¬ 
tion  of  this  question  ;  the  “  other  word*  "  may 
be  construed  into  other  meaning ;  we  will,  there¬ 
fore,  answer  it  according  to  each  of  the  two  as¬ 
sumptions  which  the  wording  admits: — Is/. 
Suppose  the  tide  to  run  three  miles  an  hour,  the 
man  to  row  three  miles  an  hour,  and  the  wind 
to  act  on  the  sails,  when  the  boat  is  thus  pro¬ 
ceeding,  with  a  force  which  alone  would  impel 
it  three  miles  an  hour:  in  this  case,  each  force 
will  produce  its  full  effect,  and  the  three  forces 
combined  will  impel  the  vessel  with  a  velocity  of 
nine  miles  an  hour.  In  all  cases  of  this  kind, 
relative  motion  only  must  be  consichred.  A 
boat  floating  in  a  current  of  three  miles  an 
hour,  so  soon  as  it  acquires  the  same  velocity  as 
the  current,  is  relatively  at  rest ;  and  it  would 
require  exactly  the  same  force  to  reduce  its  ab¬ 
solute  motion  to  two  mibs  an  hour,  as  it  would, 
in  the  contrary  direction,  to  increase  it  to  four 
miles  an  hour.  2nd.  Suppose  the  tide  and  row¬ 
ing  as  before,  and  the  wind  to  be  such,  that 
acting  upon  the  sails  when  the  boat  is  in  still 
water,  and  no  other  force  acting  upon  it,  it 
would  impel  the  boat  three  miles  an  hour.  In 
this  case  the  necessary  data  are  wanting  to  find 
the  velocity  of  the  boat  derived  from  the  aggre¬ 
gate  action  of  the  three  .forces.  The  effect  pro¬ 
duced  by  the  wind,  depends  upon  the  quantity 
and  disposition  of  the  sails,  the  resistance  of 
the  water  ( which  •• aries  in  tessels  of  different 
shapes ),  and  the  velocity  and  dirertion  of  the 
wind.  None  of  these  data  being  given,  the  prob¬ 
lem  is  insoluble,  or,  rather,  it  admits  of  an 
infinity  of  solutions.  Assume,  for  example, 
that  the  wind  is  moving  at  a  velocity  of  six 
miles  an  hour,  and  causes  the  boat  to  move 
three  miles  an  hour,  upon  still  water;  then, 
when  the  boat  is  impelled  by  the  tide  and  the 
rowing,  sir  miles  an  hour,  it  has  the  same  ve¬ 
locity  as  the  wind ;  therefore  the  wind  is  rrla- 


tively  at  rest,  and  cannot  communicate  any  im¬ 
pulse  to  the  boat.  (Universally,  the  relative 
(which  is  the  effectii'c)  irlocity  of  the  wind,  is 
its  absolute  velocity,  minus  the  velocity  of  the 
boat ;  hence,  if  the  absolute  velocity  of  the  wind 
be  given,  and  a  relation  or  ratio  be  established 
between  that  velocity  and  the  motion  it  j>rotluccs 
in  the  boat  on  still  water,  (he  problem  s  of 
easy  solution;  but,  without  those  data,  it  is 
manifestly  beyond  the  reach  of  calculation. 

JI.  Whitteli. — In  the  process  described  in  No.  4, 
for  multiplying  copies  of  writing  by  means  of 
alternate  layers  of  very  thin  writing-paper  and 
paper  prepared  with  a  coat  of  black  unctuous 
matter  (as  lamp-black  and  grease);  any  hard 
smooth  point  may  be  used  for  writing.  A  very 
hard  black-lead  pt-ncil  will  do,  but  a  pen  will 
not  bear  the  necessary  pressure. 

T.  Jlilbrough. — No  calculations  nor  contrivances 
will  make  a  machine  move  itself:  that  hope 
must  be  abandoned.  The  legitimate  object  of 
an  atmospheric  engine  is  to  carry  the  power 
with  it,  without  being  incumbered  with  the  ma¬ 
chinery  that  proelucts  it ;  arul  if  any  plan  can 
be  devised  to  obtain  a  supply  of  condensed  air, 
by  any  prompt  and  convenient  process,  and  in 
sufficient  quantity  to  carry  a  train  ten  miles 
without  renewal,  such  apparatus  might,  proba¬ 
bly,  supercede  the  present  steam-engines ;  but 
frequent  stoppages  and  delays  would  defat  the 
main  object  of  railways — quick  travelling.  If 
our  correspondent  claims  his  right  of  replying 
to  “  Mr .  Reeves ,"  we  trill  endeavour  to  give 
the  substance  of  his  (Mr.  B.'s)  Utter;  but  ice 
really  think  smTicient  light  has  been  thrown 
upon  the  subject. 

S.  N.  W. — We  agree  with  him  in  the  opinion, 
that  much  good  is  effected  by  the  cheap  litera¬ 
ture  which  abounds  in  the  present  age.  Peri¬ 
odical  publications  on  matters  of  science,  arts, 
trades,  Sfc.,  are  peculiarly  useful  and  attrac¬ 
tive,  because  they  contain  information  concern¬ 
ing  recent  discoieries  and  events,  which  no 
standard  works  can  supply.  We  feel  flattered 
by  the  good  opinion  our  correspondent  enter¬ 
tains  of  the  Penny  Mechanic  ;  but  we  cannot 
concur  with  him  in  censuring  so  severely,  and, 
consequently,  discouraging  new  inventions  and 
suggt  stions.  We  think,  on  the  contrary,  that 
great  scope  should  be  allowed,  and  the  greatest 
facility  and  encouragement  afforded,  for  the 
publication  of  new  mechanical  ideas. 

A  Subscriber. — To  pretent  Dutch  metal  from  tar¬ 
nishing  on  paper,  it  must  be  varnished  with 
any  of  the  pale  spirit  varnishes — copal  is  the 
best. 

Dr.  Urr's  Dictionary  of  Chemistry  (last 
edition )  is  the  best  work  we  are  acquainted  with 
for  the  latest  nonv-nclature. 


London:  Printed  at“THKCiTT  Press,”  1,  Long 
Lane,  Aldersgate,  by  D.  A.  Docdx  et  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Bkeokr,  Holywell  Street,  Strand; 
and  mav  be  had  of  all  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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SUN. DIALS. 

(See  Engraving,  front  page.) 

The  use  of  dials  is  very  ancient.  The 
earliest  account  of  dials  which  we  have 
in  Scripture,  is  in  the  reign  of  Ahaz,  King 
of  Judah,  who  died  7-7  years  before 
Christ.  The  invention  of  dials  is  thought 
to  have  come  from  the  Phoenicians  ;  and 
Homer,  who  died  !H»7  years  before  Christ, 
says  (in  Odyss.  xv.  402),  “  there  is  an 
island,  called  Syria,  lying  above  Ortygia, 
where  the  revolutions  of  the  sun  are  ob¬ 
served.”  (See  “  Die.  Holy  Bible.”) 

The  annexed  figure  is  a  representation 
of  a  very  ancient  sun-dial,  taken  from 
“  Fragments  of  Calmet’s  Die.  Bible,”  and 
is  said  to  actually  exist,  cut  in  a  rock  at 
Athens,  and  is  calculated  for  the  latitude 
of  that  place.  Fig.  1  is  a  front  view,  and 
fig.  2  a  vertical  section  from  north  to 
south.  Vitruvius  describes  it  as  a  half 
circle,  hollowed  into  the  stone,  and  the 
stone  cut  down  to  an  angle;  said  to  be 
introduced  by  Berosus,  who  was  a  priest 
at  Babylon,  and  wrote  a  history  of  astro¬ 
nomical  observations,  which  contained  a 
period  of  480  years.  Now,  Berosus  was 
cotemporary  with  Alexander  the  Great, 
who  died  n.  c.  828  ;  this,  together  with 
the  observations,  carry  us  higher  than  the 
reign  of  Ahaz,  who  also  had  communica¬ 
tions  with  Babylon,  as  appears  by  his  hir¬ 
ing  Tiglath  l’ilesser;  so  that  it  is  not  un¬ 
likely  that  it  was  the  kind  of  dial  used  by 
Ahaz.  Rabbi  K.  (  boner  gives  the  follow¬ 
ing  description  of  dials  : — “  A  stone  or 
plate  of  copper  was  wrought  into  the  form 
of  h  crescent,  the  hollow  part  containing  a 
globe  of  the  same  substance,  having  the 
hours  of  the  day  described  upon  it.  This 
globe  had  a  circle  raised  above  it  about 
two  inches,  and  had  twenty-eight  holes 
bored  in  it,  which  served  to  show  the 
hours,  both  by  the  sun  and  moon,  in  the 
following  manner: — The  instrument  was 
placed  upon  a  window  in  such  a  manner, 
that  one  of  the  horns  of  the  crescent, 
which  was  fitted  to  the  elevation  of  the 
place,  must  respect  the  east,  and,  conse¬ 
quently,  the  circle  that  crossed  it  would 
face  the  south.  The  sun,  shining,  cast  a 
shadow  towards  the  opposite  horn;  so  that 
the  shadow,  falling  upon  the  globe,  showed 
the  hours  until  ten  o’clock,  at  which  time 
the  sun  was  high  to  cast  a  shadow  on 
the  horn  ;  so  that  this  defect  was  supplied 
by  the  circle  until  two  p.  m.,  when  the  sun 
began  to  shine  again  on  the  horn  of  the 
crescent  until  night.  The  hours,  during 
night,  were  found  by  the  moon  casting  its 
shadow  upon  a  little  pin  of  wood,  with 
which  one  of  the  holes  of  the  circle,  round 


about  which  the  hours  were  described, 
was  to  be  stopped  every  day;  so  that  this 
pin  seemed  as  a  stile  to  the  dial." — (»’«/f.>- 
rcl'i f  Unheard -t>f  Curiosities. 

[This  method  of  ascertaining  the  time 
by  the  moon,  is  rather  obscurely  express¬ 
ed  ;  the  moveable  peg  should  be  set  at 
the  hour  of  the  moon’s  meridian,  which 
changes  every  night ;  then,  to  the  hour 
on  which  the  shadow  falls,  add  the  time 
between  the  moon’s  meridian  and  twelve 
o’clock,  when  its  meridian  is  before  twelve 
o’clock,  and  deduct  it  when  it  is  on  the  me¬ 
ridian  after  twelve  o’clock.  This  is  only 
an  approximation,  subject  to  considerable 
variation  when  the  observation  is  made  at 
a  great  distance  from  the  meridian  ;  but  it 
will  apjdy  (as  an  approximation)  to  an  or¬ 
dinary*  sun-dial.  Suppose,  for  example, 
that  it  is  found  by  the  almanac  that  the 
moon  passes  the  meridian  at  half-past 
eleven  ;  wben  the  shadow  falls  on  one 
o’clock,  the  real  time  is  half-past  twelve; 
and  so  on  for  the  rest.  The  motion  of  the 
moon  being  subject  to  great  variation,  the 
exact  time  cannot  be  indicated  by*  any 
fixed  scale. — Ed.] 

DESCRIPTIVE  GEOLOGY. 

No.  IV. 

STR  AT  IF  I  ED  BOCKS — PRELIMINARY 
REMARKS. 

The  crust  (or  rind,  as  it  is  sometimes 
called)  of  the  earth  is,  for  the  most  part, 
stratified — that  is  to  say,  the  most  abun¬ 
dant  of  the  materials  whereof  it  is  com¬ 
posed,  are  in  the  form  of  widely-extended 
and,  comparatively,  thin  layers,  called 
strata,  laid  one  upon  another,  to  a  great 
numerical  amount.  These  strata  were, 
beyond  all  question,  deposited  in  water, 
because  many  of  them  contain  marine  or 
fresh-water  shells,  fishes,  corals,  and  other 
marine  exuvire  ;  and  even  were  this  not 
the  case,  the  fact  of  the  production  of  ana¬ 
logous  or  very  similar  strata  beneath  mo¬ 
dern  waters,  would  justify  the  Inference;* 
therefore,  the  lowest  Mere  formed  first, 
the  uppermost  last.  To  attempt  proof  of 
such  a  proposition,  would  he  to  outrage 
common  sense.  He  who  cannot  supply  to 
himself  the  proof  that  the  lowest  layers  of 
sediment  produced  by  the  waters  of  a 
pond,  lake,  river,  or  ocean,  were  deposit¬ 
ed  prior  to  the  upper  ones,  is  incapable  of 
apprehending  any  natural  truth. 

A  succession  of  strata  indicates  a  suc¬ 
cession  of  time  for  their  formation;  and 
the  change  from  one  species  of  stratum  to 

•  Ser  the  “  Kesearrhe*  of  Dormti  on  the  Bed  of 
die  Adriatic;  CapL  Sabine's  works,  Sec: 
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another  placed  upon  it,  indicates  a  change 
of  cause.  Thus  is  the  mass  of  our  conti¬ 
nents  the  product  of  successive  operations, 
during  which,  the  producing  causes  have 
undergone  successive  changes.  We  see, 
moreover,  that  most  of  these  strata  con¬ 
tain  the  remains  of  animals  which  were 
living  in  the  water  at  or  before  the  time 
of  the  deposition  of  the  rocks;  and  seve¬ 
ral  coal  measures,  lias,  Portland  oolite, 
iS:c.,  are  full  of  plants,  which  were  swept 
down  from  the  dry  land  on  which  they 
grew  into  the  ancient  ocean,  and  then  en¬ 
tombed  in  the  strata  at  that  epoch  in  pro¬ 
gress  of  formation.  By  methods  of  indu¬ 
bitable  accuracy  (by  their  rings  of  growth, 
Ac.),  the  length  of  life  of  some  of  these 
buried  trees  is  ascertained  to  have  been 
considerable — that  they  lived  a  hundred 
years,  for  instance.  The  shells,  entombed, 
often  show  the  growth  from  young  to  old, 
during  the  formation  of  one  or  a  few  thin 
layers  of  rock.  *  Thus,  in  many  instances, 
we  are  forced  to  suppose  the  lapse  of  a  pe¬ 
riod  of  years  during  the  accumulation  of 
even  one  thin  bed  of  stone.  And  even  if 
this  conclusion  were  not  circumstantially 
exact ;  if  the  shells  of  all  ages,  living  toge¬ 
ther  in  the  sea,  were  buried  in  one  bed  by 
one  action,  or  even  brought  from  small 
distances  to  be  so  buried,  yet  the  inference 
is  little  altered  by  these  admissions  ;  for 
still,  between  the  formation  of  certain 
beds,  above  and  below  those  shells,  their 
lifetime  must  have  passed. 

An  additional  fact  now  comes  to  fortify 
all  our  inferences — the  organic  remains  of 
plants  and  animals  which  abound  in  the 
earth,  are  not  those  of  the  tribes  that  now 
live,  but  of  many  wholly  distinct,  and 
often  quite  different,  races  ;  different  in 
form  and  structure,  and,  consequently,  in 
function  and  habits  of  life,  though  cer¬ 
tainly  belonging  to  a  general  system  of 
nature,  founded  on  analogous  principal 
conditions.  We  must,  therefore,  not  sup¬ 
pose' that  there  is  one  living  and  one  ex¬ 
tinct  creation  ;  the  plants  and  animals 
buried  in  the  earth  belong  to  many  dis¬ 
tinct  and  successive  creations.,  which  differ 
among  one  another  no  less  than  they  al¬ 


*  Near  Leeds  and  Bradford,  for  instance,  the 
youngest  embryo  goniatite  and  the  oldest  full- 
grown  shell  are  found  in  one  bed  of  a  few  inches 
in  thickness,  in  that  alone,  and,  apparently,  in 
the  place  of  their  quiet  existence  ;  so  as  to  indi¬ 
cate  that  the  lifetime  of  that  goniatite  (G.  Listeri) 
was  consumed  during  the  accretion  of  one  calca¬ 
reous  bed,  which  is  about  one-six  thousandth 
part  of  the  thickness  of  the  coal  measures,  whose 
history  it  enriches. — ’Penny  Cyclopaedia — Art. 
Geology. 


most  all  differ  from  the  actual  forms  of 
life.  These  distinct  creations  of  former 
date  are  found  buried  in  different  parts 
of  the  series  of  strata.  One  series  of  or¬ 
ganic  forms  belongs  to  the  older  strata; 
another  to  those  of  middle,  another  to 
those  of  later  date.  The  different  groups 
of  strata,  deposited  in  successive  periods, 
are  thus  filled  with  distinct  races  of  plants 
and  animals  which  lived  at  successive  pe¬ 
riods  ;  and  thus  it  is  proved,  that  in  every 
region  the  land  and  the  sea  were  covered 
and  fitted,  at  successive  times,  with  new 
creations,  suited  to  the  physical  conditions 
of  the  altered  planet. 

MINERALOGY. 

No.  IX. 

CLASS  IV. 

THE  VERY  DUCTILE  AND  EASILY  OXID- 
AI5LE  METALS. 

TIN. 

It  has  been  much  doubted  whether  tin  is 
ever  found  native.  In  the  opinion  of 
Kirwan  and  others,  there  are  sufficient 
authorities  to  determine  the  question  in 
the  affirmative.  The  native  oxide  of  tin 
or  tin  stone,  occurs  both  massive  and 
crystallized.  Its  colour  is  a  dark  brown, 
sometimes  dark  grey.  The  wood-tin  ore 
is  a  variety  of  the  native  oxide,  termed  so 
from  its  fibrous  texture.  This,  variety 
has  hitherto  been  found  chiefly  in  Corn¬ 
wall.  It  occurs  in  fragments,  which  are 
generally  round,  and  its  colour  is  brown, 
inclining  to  yellow.  Tin  is  also  found 
mineralized  by  sulphur,  associated  always 
with  a  portion  of  copper  and  often  of  iron  . 
This  is  called  tin  pyrites ;  its  colour  is  of 
a  light  grey.  Jt  has  a  metallic  lustre,  and 
a  fibrous  or  lamellated  texture  ;  sometimes 
it  exhibits  prismatic  colours.  I  in  is,  com¬ 
paratively  speaking,  a  rare  metal  ;  as  it  is 
not  found  in  great  quantity  anywhere  but 
in  Cornwall  or  Devonshire,  though  it  is 
likewise  met  with  in  the  mines  of  Bohe¬ 
mia,  Saxony,  the  Island  of  Iianca,  the 
Peninsula  of  Malacca,  and  in  the  East  In¬ 
dies.  Tin,  in  a  pure  state,  is  of  a  brilliant- 
white  colour,  though  not  quite  so  white  as 
silver.  It  is  one  of  the  lightest  of  the  me¬ 
tals,  its  specific  gravity,  when  hammei  ed, 
being  7.292.  It  is  very  fn.dble,  melting 
at  about  410°  Fah.  It  is  exceeding  soft 
and  ductile;  it  may  be  reduced  to.  very 
thin  leaves.  Tin  foil  or  tin  leaf,  which  is 
tin  beat  out,  is  about  one-thousandth  part 
of  an  inch  thick.  It  has  scarcely  any 
sound  ;  it  resists  the  action  of  the  air ;  it 


crystallizes  in  rhombs,  formed  of  small  oc¬ 
tahedrons  ;  it  decomposes  the  sulphuric, 
nitric,  and  is  very  soluble  in  the  muriatic, 
acids.  Muriate  of  tin  is  very  extensively 
used  by  calico-printers,  in  giving  a  bril¬ 
liancy  to  their  colour — chiefly  lakes  and 
lakes  liquor;  and  by  colour-makers  for 
the  preparation  of  carmine,  Ac.  Tin  is 
very  extensively  used  in  tinning  copper  and 
iron  vessels.  Copper  vessels  especially, 
when  used  as  kitchen  utensils,  are  usually 
covered  with  a  thin  coat  of  tin,  to  prevent 
the  copper  from  oxidating,  and  to  preserve 
the  food  which  is  prepared  in  them  fiom 
being  mixed  with  any  of  that  poisonous 
metal :  copper  vessels  are  then  said  to  be 
tinned.  Their  interior  surfare  is  scraped 
very  clean  with  an  iron  instrument,  and 
rubbed  over  with  muriate  of  ammonia  ; 
the  vessel  is  then  heated,  and  a  little  pitch 
or  resin  thrown  into  it,  and  allowed  to 
spread  all  over  the  surface  ;  a  piece  of  tin 
is  then  applied  all  over  the  hot  copper, 
which  instantly  assumes  a  silvery  appear¬ 
ance.  The  intention  of  the  previous 
steps  of  the  process  is,  to  have  the  surface 
of  the  copper  perfectly  pure  and  metallic, 
for  tin  will  not  combine  with  the  oxide  of 
copper.  The  coat  of  tin  thus  applied  is 
exceedingly  thin.  Iron  is  tinned  in  the 
following  manner:  —  Plates  of  iron,  .after 
being  reduced  to  a  proper  thickness,  are 
immersed  in  water,  acidulated  slightly 
with  muriatic  acid,  in  order  to  clean  them 
completely  from  rust;  they  are  then 
scoured  quite  bright,  and  placed  in  a  pot 
or  any  other  convenient  vessel,  filled  with 
melted  tin,  whose  surface  is  covered  with 
resin  or  pitch,  to  prevent  the  surface  of 
the  tin  being  oxidated.  The  plates  of 
iron  being  then  suffered  to  pass  through 
it,  the  tin  will  unite  with  them,  so  as  to 
cover  each  side  of  the  plate  with  a  thin 
white  coat  ;  they  are  then  erroneously 
termed  tin  plates.  In  the  same  way  stir¬ 
rups,  buckles,  bridle-bits,  are  covered  with 
coats  of  tin  :  it  is  likewise  used  in  the  ma¬ 
nufacture  of  looking-glasses,  for  which 
purpose  tin  foil,  at  a  given  thickness,  is 
evenly  placed  on  a  perfectly  flat  stone  or 
other  substance  ;  and  mercury,  in  which 
some  tin  already  has  been  dissolved,  is 
poured  upon  it,  and  spread  with  a  tuft  of 
cotton,  wool,  or  other  soft  substance,  until 
its  union  has  brightly  lined  every  part ; 
a  piece  of  plate-glass  is  then  cautiously 
slid  upon  it  from  one  end  to  the  other,  in 
such  a  manner,  that  part  of  the  redundant 
mercury  is  driven  off  or  swept  away  before 
its  edge;  the  remainder  is  now  united  to 
the  tin;  the  glass  is  then  loaded  with 
weights  all  over,  so  as  to  press  out  still 
more  of  the  superfluous  mercury.  In  ten 


hours  the  tin  foil  and  mercury  adhere  so 
finely  to  the  glass,  that  the  weights  may 
be  removed  without  any  danger  of  its  fall¬ 
ing  off.  Four  ounces  of  mercury  are  requi¬ 
site  for  covering  six  square  feet  of  glass. 
One  thing  must  be  strictly  attended  to, 
which  is,  that  the  side  of  tfie  glass  to  be 
covered  be  perfectly  clear.  If  this  is  not 
attended  to,  the  glass,  so  covered,  will  be 
useless  in  respect  to  a  looking-glass. 

To  analyze  tin,  let  one  part  of  the  ore 
be  fused  with  six  of  potash,  and  dissolve 
the  mass  in  a  sufficient  quantity  of  wrater  ; 
the  residue,  if  any,  may  be  dissolved  in 
muriatic  acid  by  the  assistance  of  heat ; 
the  alkaline  solutions  must  be  mingled  to¬ 
gether  and  decomposed,  by  adding  to  them 
a  solution  of  carbonate  of  soda.  If  plates 
of  zinc  be  now  immersed  in  the  solution, 
the  tin  will  be  precipitated.  The  iron 
may  be  separated  from  the  solution,  if 
deemed  necessary,  by  a  solution  of  prus- 
siate  of  potash. 

G.  Starkey, 

Chemist,  icc. 

Church  Street,  Shoreditch. 


TODD’S  PATENT  FOR  OBTAINING 
SILVER  FROM  ORES  AND  OTHER 
MATTERS. 

(Abstract  of  Patent.) 

This  invention  relates  to  a  mode  of  sepa¬ 
rating  silver  from  such  ores  and  other 
matters  which  contain  silver;  and  in  or¬ 
der  that  the  invention  may  be  most  fully 
understood  and  readily  carried  into  effect, 
I  will  proceed  to  describe  the  process  as 
pursued  by  me.  But  I  would  first  re¬ 
mark  that,  heretofore,  when  treating  such 
ores  and  other  matters  containing  silver, 
it  has  been  usual  to  melt  such  matters  in 
a  reverberatory  or  other  convenient  fur¬ 
nace,  and,  when  the  matters  were  in  a 
melted  state,  the  same  has  been  tapped  off 
into  a  pit  of  water,  and  is  subsequently 
melted  in  another  furnace  and  fused,  and 
lead  is  applied  into  the  furnace  and  stirred 
into  the  mass,  by  which  means,  owing  to 
the  high  temperature  of  the  furnace,  much 
waste  of  lead  took  place.  Now  the  object 
of  the  invention  is,  to  melt  the  ores  or 
other  matters  in  a  suitable  furnace,  and 
then  to  tap  the  furnace,  and  to  cause  the 
melted  matters  from  the  furnace  to  be 
brought  into  contact  with  lead  in  a  bath 
or  baths  of  melted  lead  conveniently  placed 
for  that  purpose.  And  it  is  important  in 
carrying  out  the  invention,  that  the  fluid 
matters  from  the  furnace  should  be  run 
into  the  bath  of  lead  in  comparatively 
small  quantities,  in  order  that  every  part 
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thereof,  while  highly  heated,  should 
come  in  contact  with  lead,  and,  by  the 
affinities  of  the  silver  and  lead,  to  separate 
the  silver  from  the  materials  with  which  it 
was  previously  mixed  ;  and  the  process  of 
running  the  melted  matters  into  lead,  may 
be  performed  on  first  melting  and  skim¬ 
ming  the  same,  or  after  it  has  been  treat¬ 
ed  as  heretofore  by  cooling  and  after  melt- 
ing  ;  and,  in  carrying  out  the  invention,  I 
melt  the  ores  or  other  matters  containing 
silver  in  the  state  as  heretofore  practised, 
or  by  any  convenient  furnace,  and  in  an 
open  vessel  (which  I  prefer  to  be  of  cast 
iron)  near  to  the  furnace.  I  keep  the  lead 
to  be  used,  melted,  to  receive  the  charge; 
and  I  have  found  that  it  is  desirable  to 
draw  off  the  melted  matters  from  the  fur¬ 
nace  at  intervals,  stirring  the  lead  as  the 
melted  matters  run  into  the  same  ;  and, 
in  tapping  the  furnace,  I  cause  the  stream 
of  melted  matter  to  be  as  flat  or  shallow  as 
possible,  in  order  that  the  greatest  extent 
of  surface  shall  be  offered  to  the  melted 
lead,  as  the  melted  matters  flow  into  it ; 
and,  I  may  remark,  that  the  quantity  of 
lead  I  use  and  keep  melted  for  each  charge 
of  the  furnace,  is  at  the  rate  of  600  cwts. 
to  each  20  cwts.  of  the  charge  ;  and  I  have 
found  that,  by  running  out  about  2  cwts. 
to  3  cwts.  at  a  time  from  the  furnace  into 
the  bath  of  melted  lead,  and  then  lettin^ 
it  stand,  that  I  am  enabled  most  effectu¬ 
ally  to  succeed.  The  lead  thus  contain¬ 
ing  the  silver,  is  then  to  be  treated  in  the 
same  manner  as  heretofore  for  obtaining 
the  silver,  which  means  are  well  known. 


THE  CHEMIST. 

TEST  FOR  MANGANESE. 

T o  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — In  your  paper,  No.  21,  there  is 
something  related  as  to  the  way  to  deter¬ 
mine  the  commercial  value  of  manganese. 
I  have  often  to  examine  that  substance, 
and  if  you  find  the  following  method  to  be 
worth  notice,  I  submit  it  to  you. 

Dr.  Ure  and  Gay  Lussac  recommend 
the  chlorine  to  be  passed  through  a  solu¬ 
tion  of  potassa  or  lime  ;  in  this  operation 
chloride  of  potassium  is  formed  (Prof. 
Brande,  vol.  1,  page  392,  1830,  on  “  Chlo¬ 
rate  of  Potassa”);  a  similar  action  takes 
place  when  passed  through  lime.  Chloride 
of  potassium  and  chloride  of  calcium  do 
not  act  on  the  indigo  solution  as  deco¬ 
lorizing  agents.  Again,  the  quality  of 
indigo  varies,  and  is  much  affected,  when 
in  solution,  by  long  keeping  (Prof.  H. 


Rose,  translated  by  Griffin,  page  363, 
1829);  therefore  this  method  is  not  alto¬ 
gether  to  be  depended  upon. 

1  he  method  l  adopt  is,  a  weighed  por¬ 
tion  of  manganese  is  taken  and  introduced 
into  a  retort  that  has  got  a  small  excess  of 
hydrochloric  in,  connected  to  a  set  of 
W  oulfe  bottles,  charged  with  diluted  am¬ 
monia;  a  gentle  heat  is  applied,  taking 
care  that  no  hydrochloric  acid  be  passed 
over.  At  the  end  of  the  distillation,  car¬ 
bonate  of  ammonia  is  introduced  into  the 
retort,  and,  if  excess  of  acid  be  present, 
carbonic  acid  is  disengaged  to  clear  the 
retort  of  any  remaining  chlorine  gas. 

The  ammoniacal  solution  is  treated  with 
nitric  acid  ;  the  muriate  formed,  treated 
by  nitrate  of  silver,  which  precipitates  it ; 
which  precipitate,  washed  with  water, 
slightly  acidulated  with  nitric  acid,  dried 
and  fused  from  the  weight,  the  quantity  of 
the  manganese  is  determined.  Every 
43.7  of  pure  manganese  afford  35.5  of 
chlorine,  when  treated  by  hydrochloric 
acid;  and  the  quantity  of  chlorine  exist¬ 
ing  in  the  silver,  in  the  state  of  chloride 
of  silver,  is  in  the  proportion  of  35.5  chlo¬ 
rine  to  108.3  silver. 

I  remain  yours,  &c., 

T.  S.  P. 

Whit  Lane,  Pendleton. 


WATERTON’S  NEW  PATENT  PRO¬ 
CESS  FOR  MANUFACTURING 
SAL-AMMONIAC. 

(Abstract  of  Specification.) 

The  nature  of  my  invention  consists  in 
the  use  of  carbonate  of  ammonia  (either 
in  the  solid  form  or  in  solution)  in  the 
manufacture  of  sal-ammoniac,  by  applying 
it  to  decompose  common  salt.  I  take 
nearly  equal  quantities  by  weight  of  com¬ 
mon  salt,  otherwise  called  chloride  of  so¬ 
dium,  or  muriate  of  soda,  and  of  carbonate 
of  ammonia.  I  dissolve  the  common  salt 
in  as  much  water  as  is  barely  sufficient  to 
dissolve  it,  so  as  to  constitute  a  fully  sa¬ 
turated  solution  ;  and,  when  so  dissolved, 
I  add  to  it  the  carbonate  of  ammonia  in 
the  solid  form,  but  bruised  or  pounded  to 
a  state  of  fine  powder.  I  mix  these  well 
together,  and  suffer  them  to  remain  so 
mixed  for  several  hours  (the  usual  time 
which  I  allow  being  from  six  to  eight 
hours),  stirring  or  agitating  the  mixture 
continually  in  a  convenient  close  vessel, 
to  prevent  the  solid  parts  settling,  and  to 
insure  a  more  perfect  and  speedy  decom¬ 
position,  and  infusing  into  it  as  much 
carbonic  acid  gas  as  it  will  absorb.  I  do 
not  consider  the  infusion  of  any  carbonic 
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acid  (fas  absolutely  necessary, 
think  it  is  advantageous, 
filter  the  liquid  from  the  solid  matter; 
and,  in  order  to  separate,  as  perfectly  as 
possible,  all  the  liquid  from  the  solid  mat¬ 
ter,  I  press  the  substance  in  an  ordinary 
hydraulic  or  screw-press,  or  submit  it  to 
considerable  pressure  by  anv  other  conve¬ 
nient  mode.  The  solid  matter  thus  ob¬ 
tained,  is  chiefly  bicarbonate  of  soda.  The 
liquid  thus  obtained — that  is  to  say,  the 
liquid  separated  from  the  solid  bicarbonate 
of  soda,  contains  in  solution  muriate  and 
carbonate  of  ammonia  and  common  salt, 
and,  perhaps,  also  a  small  portion  of  the 
bicarbonate  of  soda  formed.  This  liquid 
I  place  in  a  distilling  vessel,  and  adding 
water,  if  necessary,  distil  over  the  carbon¬ 
ate  of  ammonia,  and  receive  the  product 
into  a  cask  or  proper  vessel,  which  pro¬ 
duct  may  be  rectified  and  used,  as  herein¬ 
after  mentioned  ;  what  remains  in  the 
still  is  chiefly  a  solution  of  muriate  of  am¬ 
monia  and  common  salt.  I  evaporate  this 
by  heat  to  a  sufficient  consistency,  to  en¬ 
able  me  to  separate  the  common  salt, 
which,  being  less  soluble  in  hot  or  boiling 
water  than  muriate  of  ammonia,  crystal¬ 
lizes.  First,  I  evaporate  the  common 
salt,  thus  crystallized,  from  the  liquid  by 
any  convenient  method,  and  evaporate  the 
liquid,  which  contains  in  solution  the  mu¬ 
riate  of  ammonia,  until  it  attains  the  pro¬ 
per  specific  gravity  to  crystallize,  and 
then  transfer  it  into  suitable  utensils  for 
crystallizing.  These  crystals,  when  press¬ 
ed  and  dried,  are  nearly  pure  muriate  of 
ammonia,  and  may  be  brought  to  market 
in  that  state  without  farther  preparation  ; 
or  they  may  be  sublimed  in  appropriate 
vessels  into  what  is  called  sal-ammoniac. 
Another  mode  of  obtaining  the  same  re¬ 
sult  is  as  follows  : — I  take  any  quantity  of 
liquid  containing  ammonia,  either  in  the 
caustic  state  or  combined  with  carbonic, 
hydrosulphuric  (sulphuretted  hydrogen), 
or  hydrocyanic  acids — such  as  gas,  arr.mo- 
niacal  liquor,  or  bone-ammoniacal  liquor. 

I  rectify  this  liquid  by  distillation,  until 
the  distilled  portion  contains  from  twenty 
to  twenty-five  per  cent,  of  carbonate  of 
ammonia.  If  tbe  liquid  contains  ammo¬ 
nia  combined  with  any  acid  other  than 
the  acids  above  mentioned,  I  use  lime  in 
the  distillation,  in  a  sufficient  quantity  to 
decompose  the  ammoniacal  salt.  To  the 
liquid  thus  rectified  by  distillation,  I  add 
as  much  common  salt,  bruised  or  pounded 
to  a  state  of  fine  powder,  as  it  will  dissolve, 
or  as  much  as  is  equal  in  weight  to  the 
carbonate  of  ammonia  in  solution.  I  mix 
these  well  together,  and  suffer  them  to 
remain  so  mixed  for  several  hours,  stirring 


or  agitating  them  continually  in  the  man- 
above  described,  and  infusing  into 
the  mixture  as  much  carbonic  acid  as  it 
will  absorb.  1  then  drain  or  filter  the 
liquid  from  the  solid  matter,  ns  before  de¬ 
scribed.  The  solid  matter,  thus  obtained, 
is  chiefly  bicarbonate  of  soda.  The  liquid 
thus  obtained,  contains  in  solution  mu¬ 
riate  and  carbonate  of  ammonia,  common 
salt,  and,  perhaps,  a  small  portion  of  the 
bicarbonate  of  soda  formed.  This  last- 
mentioned  liquid  is  then  dealt  with  in  the 
same  way  as  if  it  had  been  obtained  in  the 
manner  first  above  described.  The  small 
quantity  of  carbonate  of  ammonia,  which 
remains  mixed  with  the  bicarbonate  of 
soda,  may  be  recovered  by  well-known 
means,  and  employed  over  again  to  decom¬ 
pose  other  portions  of  common  salt,  as 
hereinbefore  described.  The  common  salt 
separated  from  the  muriate  of  ammonia, 
as  before  described,  1  also  employ  with 
other  portions  of  common  salt  in  subse¬ 
quent  operations. 

LIST  OF  NEW  PATENTS. 

Henry  Bkown,  of  Codnor  Park  Iron  Works, 
Derby,  iron  manufacturer,  for  improvements  tn 
the  manufacture  of  steel.  Sealed  April  22, 1841. 
(Six  months.) 

Thomas  Harris,  of  IIulcs  Owen,  Birmingham, 
horn  button-manufacturer,  for  improv cmenLs  in 
the  manufacture  of  what  is  called  horn-buttons, 
ami  in  the  dies  to  he  used  in  the  machinery  of 
such  descriptions  of  buttons.  Partly  communi¬ 
cated  by  a  foreigner  residing  abroad.  Scaled 
April  22,  1841.  (Six  months.) 

Humphrey  Jefferies,  of  Birmingham,  button- 
maker,  for  improvements  in  the  manufacture  of 
buttons.  Sealed  April  22,  1841.  (Six  months.) 

John  Rostron,  of  Edcnticld,  Lancaster,  manu¬ 
facturer,  and  Thomas  Welch,  of  Manchester, 
manufacturer,  for  certain  improvements  in  looms 
for  weaving.  Scaled  April  22,  18-41.  (Six 
months.) 

Floride  Hcindryckx,  of  Fcnchurch  Street,  en¬ 
gineer,  for  certain  improvements  in  the  con¬ 
struction  and  arrangement  of  fire-places  and 
furnaces,  applicable  to  various  useful  puqwises. 
Sealed  April  24,  18-4 1.  (Six  months.) 

Lancelot  Powell,  of  Clydach  Work,  Brecon, 
iron-master,  and  Rol*crt  Ellis,  of  Clydach,  afore¬ 
said,  agent,  for  certain  improvements  in  the  ma¬ 
nufacture  of  iron.  Scaled  April  24,  1841.  (Six 
months.) 

Thomas  Robinson,  of  Wilmington  Square, 
gentleman,  for  improvements  in  drying  wool, 
cotton,  and  other  fibrous  materials  in  the  manu¬ 
factured  and  unmanufactured  suite.  Scaled 
April  27,  1841.  (Six  months.) 

William  Petrie,  of  Croydon,  gentleman,  for  a 
new  mode  of  obtaining  motive  power  by  voltaic 
electricity,  applicable  to  engines  and  other  cases 
where  a  motive  power  is  required.  Sealed  April 
27,  1841.  (Six  months.) 
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Alexander  South  wood  Stocker  and  Clement 
Ileelcy,  both  of  Birmingham,  manufacturers, 
for  certain  improvements  in  patten  and  clog 
ties,  and  other  articles  or  fastenings  of  dress. 
Sealed  April  27,  1841.  (Six  months.) 

Benjamin  Rankin,  gentleman,  of  College  Street, 
Islington,  for  a  new  form  and  combination  of, 
and  mode  of,  manufacturing  blocks  for  pave¬ 
ment.  Sealed  April  27,  1841.  (Six  months.) 

Osborne  Reynolds,  of  Belfast,  Ireland,  elerk, 
for  improvements  in  paving  streets,  roads,  and 
ways.  Sealed  April  27,  1841.  (Six  months.) 

Andre  Dronot  deCharlien,  gentleman,  of  Cole¬ 
man  Street  Buildings,  for  improvements  in  pre¬ 
paring  matters  to  be  consumed  in  obtaining  light, 
and  in  the  construction  of  burners  for  burning 
the  same.  Communicated  by  a  foreigner  residing 
abroad.  Scaled  April  27,  1841.  (Six  months.) 

MISCELLANEA. 

Operation  of  the  Penng  Postage. — The  net  re¬ 
venue  has  fallen  from  upwards  of  1,600,000/. 
(the  amount  in  1839),  to  less  than  500,000/.,  the 
produce  of  1810.  The  gross  revenue  has  fallen 
off  from  nearly  2,400,000/.  (the  amount  of  1839) 
to  1,340,000/.,  the  revenue  of  1840  ;  but  this  de¬ 
ficiency,  though  at  first  sight  somewhat  alarm¬ 
ing,  is  not  more  than  was  predicted  by  the  sup¬ 
porters  of  the  measure  before  it  was  passed,  and 
less  than  one-fifth  of  the  produce  of  the  taxes 
which  were  granted  for  the  purpose  of  making 
up  this  loss  to  the  revenue.  It  is  also  a  gratify¬ 
ing  circumstance,  that  the  circulation  of  letters 
throughout  the  country  appears  to  be  steadily 
increasing.  The  General-post  letters  passing 
through  the  London  office,  comprehend  more 
than  a  third  of  the  whole  number  for  the  United 
Kingdom ;  and  it  appears,  that  the  number  of 
letters  for  the  twelve  weeks  terminating  on  the 
27th  of  April,  1839,  was  4,800,000 ;  for  the  cor¬ 
responding  period  in  1840,  10,100,000;  and  in 
1841,  15,000,000. 

Guiding  Balloons. — The  Moniteur  Parisicn 
contains  the  following  account  of  an  invention, 
which,  according  to  their  statement,  has  solved 
the  problem  of  guiding  balloons  in  the  air.  We 
do  not  accord  more  credence  to  this  announce¬ 
ment  than  it  appears  to  deserve — perhaps  not 
quite  so  much  ;  but  we  leave  it  to  our  readers  to 
draw  from  it  their  own  conclusions: — ■“  An  ex¬ 
periment  of  the  highest  interest  has  been  per¬ 
formed  at  the  Chateau  de  Villetaneuse,  near  St. 
Denis.  M.  S.  and  his  son  had  for  some  time 
past  announced  publicly  that  they  had  succeeded 
in  the  means  of  directing  balloons  in  the  air,  and 
several  experiments  on  a  small  scale  in  the  court¬ 
yard  of  the  Ecole  Militaire,  in  Paris,  had  been 
attended  with  satisfactory  results.  The  experi¬ 
ment  of  Monday  has  verified  all  their  hopes. 
M.  S.,  junior,  after  rising  to  a  height  of  about 
250  metres,  with  a  balloon  constructed  by  him¬ 
self  and  his  father,  set  at  work  their  ingenious 
mechanism,  and  immediately  the  balloon  pro¬ 
ceeded  to  the  west,  notwithstanding  a  pretty 
strong  wind  blowing  from  that  point.  lie  then 
returned  and  sailed  about  in  various  directions, 
the  balloon  rising  or  lowering  at  the  will  of  the 
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aeronaut,  without  the  apparent  use  of  any  kind 
of  ballast.  The  experiments  lasted  for  three 
hours,  at  the  expiration  of  which  time,  M.  S. 
descended  at  the  point  from  which  he  had  start¬ 
ed,  amidst  the  acclamations  of  the  spectators.” 

Busting  of  Bails. — Can  any  of  our  readers 
explain  the  fact,  that  rails  in  the  same  staiion, 
for  instance,  will  be  far  more  oxidized,  if  not 
travelled  over,  than  if  they  are.  We  have  heard 
several  attempts  to  explain  this,  but  none  have 
fully  satisfied  us.  There  is  no  doubt  whatever  of 
the  fact,  and  the  difference  considerable,  as  any 
one  may  convince  himself  at  any  railway  sta¬ 
tion. — Bailroad  Journal, 

[The  Bailwag  Times  ridicules  this  question ; 
but  if  it  can  be  proved  that  in  rails  which  are  in 
use,  those  parts  not  exposed  to  friction  are  less 
liable  to  rust  than  the  corresponding  parts  in 
rails  out  of  use,  the  question  will  be  one  of  great 
interest  and  importance ;  but  though  we  are  not 
prepared  to  deny  the  fact,  as  stated  by  the  Bail- 
road  Journal,  we  should  like  to  see  it  established 
by  more  careful  and  exact  experiments.] 

Extraordinary  Locomotive  Performances. — 
The  Pilot,  locomotive  engine,  built  by  Messrs. 
W.  and  A.  Kitcliing,  Darlington,  in  twenty-seven 
working  days  (March,  1841),  travelled  3712 
miles,  or  137£  miles  per  day  ;  and  hauled  a  gross 
weight  of  13,856  tons,  consisting  of  6964  tons 
coals ;  and  weight  of  waggons  6892  tons.  Total 
weight,  13,856  tons. — The  Middlebro' ,  locomo¬ 
tive  engine,  built  by  Mr.  W.  Lister,  Darlington, 
travelled,  in  the  same  time,  3665  miles,  or  135f 
miles  per  day;  and  hauled,  gross  weight,  12,987 
tons,  consisting  of  6542  tons  of  coals,  and  weight 
of  waggons  6445  tons ;  making  total  weight 
hauled,  12,987  tons- — Bailway  Times. 

Papier  Macke  Models. — The  Society  of  Arts 
have  voted  their  gold  Isis  medal  to  Mr.  Simpson, 
surgeon  to  the  Westminster  General  Dispensary, 
for  the  application  ol  papier  mache  to  the  making 
of  anatomical  figures  and  models.  A  corre¬ 
spondent  of  the  Athenceum  says,  that  Mr.  Simp¬ 
son,  some  years  ago,  turned  his  attention  to  the 
constructing  of  anatomical  models,  “  in  conse¬ 
quence  of  the  difficulty  and  expense  at  that  time 
attendant  on  procuring  subjects  for  dissection. 
The  materials  in  general  use  at  that  time  for 
anatomical  models,  were  wax  or  plaster,  of  which 
the  former  was  found  to  be  too  expensive  to  come 
within  the  means  of  lecturers  and  students  in 
general,  and  was  too  delicate  to  be  handled  in  the 
lecture-room  without  incurring  the  chance  of 
considerable  damage.  The  plaster-of-Paris  mo¬ 
dels  were  also  objectionable  on  account  of  their 
weight  and  brittleness.  The  material  which  he 
uses,  is  paper  worked  into  moulds  taken  from 
dissections.  This  produces  a  model  of  extreme 
lightness,  and  so  hard,  that  it  may  be  freely 
handled  without  danger  of  damage.  The  exter¬ 
nal  surface  is  painted  in  oil  colour,  representing 
the  appearance  of  the  dissection.  Mr.  Simpson 
conceived  that  his  invention  would  be  particu¬ 
larly  serviceable  for  the  study  of  anatomy  in 
warm  climates,  where  wax  models  cannot  be 
used,  nor  the  natural  subject  be  conveniently 
dissected,  and  submitted  some  specimens  to  the 
Hon.  East  India  Company,  who,  some  time 
since,  purchased  forty  of  his  figures,  which  were 
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sent  to  various  settlement*  in  India  for  the  use  of 
the  European  surgeons,  as  also  for  the  instruc¬ 
tion  of  the  native  surgeons,  who  were  assistants 
in  the  Company’s  military  hospitals;  the  reli¬ 
gion  of  the  latter  prohibiting  their  studying  from 
dissections.  They  have  also  been  purchased  by 
her  Majesty's  Navy  Medical  Board,  by  the  go¬ 
vernors  of  various  hospitals,  and  other  public  in¬ 
stitutions." 

Icebergs  off  the  Cape  of  Hood  Hope. — In  a 
letter  from  a  friend,  on  his  passage  to  India,  we 
find  it  stated,  Unit  on  the  22nd  of  October,  in  la¬ 
titude  39°  17'  south,  longitude  13°  17'  west,  the 
ship  Windsor,  from  London,  passer!  an  enormous 
iceberg,  which  was  judged  to  l>c  three-quarters  of 
a  mile  in  length  On  the  29th,  two  more,  and 
on  the  30th  another  iceberg  was  passed.  From 
the  French  papers,  it  appears  that  on  the  1 4th  of 
September,  a  Capt.  Brouwer  encountered  the 
same  or  a  similar  mass  of  ice  in  south  latitude 
37°  54',  cast  longitude  10°  2(5'.  It  was  fifty  or 
sixty  metres  in  height,  and  four  leagues  in  cir¬ 
cumference.  These  circumstances  seem  favour¬ 
able  to  Captain  Boss,  and  his  attempt  to  approach 
to  a  high  southern  latitude. — Athenaeum. 

Cables. — The  length  of  each  yarn  for  a  cable 
of  120  fathoms,  is  1080  feet.  It  loses  about  a 
third  of  its  length  in  the  subsequent  operations  of 
twisting  the  strands  and  uniting  them,  so  as  to 
form  a  cable.  Some  of  the  largest  cables  contain 
nearly  seven  tons  of  hemp,  and  the  united  strength 
of  eighty  men  is  required  to  join  the  strands  and 
twist  them  closely  together. 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
June  3,  Mr.  Whitney  ,  on  the  Genius  and  Dis¬ 
coveries  of  Sir  Humphrey  Davy.  At  half  past 
eight. 

Bermondsey  and  Rotherhilhe  Literary  and  Scien¬ 
tific  Institution,  4|,  Church  Street,  Rother¬ 
hilhe. — Thursday,  June  3,  Discussion.  At 
half-past  eight  precisely. 

Poplar  Institution,  East  India  Road.— Tuesday, 
June  1,  J.  Bateman,  Esq.,  on  the  Formation 
of  Character.  At  half-past  eight  precisely. 

QUERIES. 

I  send  the  following  equation,  requesting  a 
solution  from  some  of  your  mathematical  readers; 
though  apparently  simple,  it  presents  a  little  dif¬ 
ficulty.  Herbert  G. 

**  +  xy  =  91 
xy  —  y  *  =  (3. 

The  mode  of  making  those  balloons  which  are 
seen  in  opticians'  windows;  those  that  are  tilled 
with  hydrogen  gas?  J.  I*. 

The  best  proportion  of  acid  and  water  for  set¬ 
ting  the  electrotype  in  action?  H.  A.  P. 

How  I  might  construct  a  cheap  electro-mag¬ 
netic  machine?  Also,  what  is  the  l>cst  fusible  me¬ 


tal  to  take  a  cast  from  u  medal  in,  to  precipitute 
copper  upon  from  its  solution  in  the  electrolyt>e  ? 

L.  II. 


TO  CORRESPONDENTS. 

A.  O.  S. — The  following  air  some  of  the  most  n 
markable  frigorfic  mixtures  : — prom  unv  tem¬ 
perature  to  25° — that  is,  2  jo  below  0  ;  take 

Snow  or  pounded  ice  ... .  12  parts 

Muriate  of  soda  .  5 

Nitrate  of  ammonia  ....  5 

To  create  an  extreme  degree  of  cold  : — 

Snow  or  pounded  ice  ... .  8  par.s 

1)  luted  sulphuric  acid  . .  10 
This  mixture  will  generate  cold  from  08u  to  91°. 

The  most  powerful  means  known  of  producing 
cold,  is  by  the  evaporation  of  liquified  carbonic 
acid  gas.  Frozen  carbonic  acid,  thus  obtained, 
is  supposed  to  have  a  temperature  100#  below 
zero.  To  produce  artificial  cold  without  ice  or 


snow,  take 

Phosphate  of  soda  .  9  parts 

Nitrate  oj  ammonia  ....  0 
Diluted  nitric  acid . 4 


From  50°  to  —  21°. 

X. — Caoutchouc,  or  Indian  rubber ,  occurs  in  va¬ 
rious  plants,  but  is  chiefly  extracted  from  the 
siphonia  cahuca  or  hevea  guianensis,  which 
grows  in  South  America  and  Java.  It  is  ob¬ 
tained  in  the  form  of  a  milky  juice,  by  making 
incisions  in  the  bark  through  which  it  exudes. 
When  dry,  it  assumes  the  elastic  stale  of  the 
Indian  rubber  of  commerce  ;  but  it  has  lately 
been  imported  in  the  liquid  state,  which  enables 
manufacturers  to  mould  il  into  articles  of  any 
form  or  size.  The  varnish  employed  in  the 
preparation  of  Mackintosh  cloth,  is  procured 
by  treating  it  with  hot  naphtha,  distilled  from 
native  petroleum,  or  from  coal  tar.  It  swells 
to  thirty  times  its  former  bulk;  and.  being  tri¬ 
turated  and  pressed  through  a  sieve,  it  affords 
the  homogeneous  varnish  which  is  spread  upon 
two  surfaces  of  cloth,  and,  when  nearly  dry, 
they  are  pressed  together  by  means  of  rollers. 


Errata. — No.  14,  p.  110,  “  Answer  to  1’hilo- 
logus  Risca." 


The  first  line  should  lie  read  thus: — Draw  ae 
c  f,  d  g,  and  b  h,  perpendicular  to  a  b  ;  and  u  m 
l  b,  and  c  n,  parallel,  Arc.  Line  6,  for  read 
=.  Line  7,  after  —  /,  read  sine  d°.  m,  cos. 

k  b  D  zzz  n.  Line  9,  for  n  s,  read  wi.  Line  14, 
read  =  after  h.  Line  13,  read  ”  after  put. 
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AIR-MOTIVE  CARRIAGE. 

(Sec  Engraving,  front  page.) 

The  engraving  represents  a  carriage 
driven  by  the  action  of  the  wind.  It  is 
fixed  on  four  wheels,  and  is  moved  by  the 
impulse  of  the  wind  upon  the  sails,  c  i>, 
being  guided  by  the  rudder,  E.  Carriages 
of  this  kind  are  used  very  much  in  China, 
and  in  Holland  they  sometimes  use  simi¬ 
lar  vehicles  for  travelling  on  the  ice;  but 
they  have  a  sledge  instead  of  wheels  ;  so 
that  if  the  ice  should  happen  to  break, 
there  would  be  no  danger  of  sinking. 
'1  hey  answer  very  well  in  a  level  country, 
where  the  roads  are  good,  and  if  the  wind 
is  fair.  Stephinus,  a  Dutchman,  is  said  to 
have  constructed  one  of  these  carriages 
with  wheels,  which  travelled,  with  a  strong 
wind,  at  the  astonishing  rate  of  twenty- 
one  miles  an  hour. 

DESCRIPTIVE  GEOLOGY. 

No.  V. 

PRIMARY  PERIODS. 

Oldest  Systems  of  Strata  —  Gneiss  and 
Mica  Schist .* — Above  the  granite,  in  its 
ordinary  position,  lies  the  gneiss  and  mica- 
schist  system,  consisting  principally  of  two 
kinds  of  rock — gneiss  and  mica  schist, 
with  alternating  strata  of  hornblende 
rock,  quartz  rock,  eurite,  talcose,  chlorite, 
and  argillaceous  schists,  of  all  of  which, 
it  may  be  said,  that  they  follow  no  deter¬ 
minate  order. 

Composition. — Gneiss  is  chiefly  com¬ 
posed  of  quartz,  felspar,  mica;  occasion¬ 
ally  hornblende,  augite,  garnets,  occur  in 
it.  Mica  schist  is  principally  formed  of 
mica  and  quartz,  with  garnets,  horn¬ 
blende,  Ac.  In  both,  the  ingredients  are 
arranged  in  laminae ;  the  mica  forming, 
generally,  continuous  sheets  in  mica 
schist,  but  interrupted  patches  in  gneiss. 
(  hlorite  schist  differs  from  mica  schist,  by 
the  substitution  of  chlorite  for  mica.  In 
hornblende  schist,  the  mineral  associated 
with  quartz,  is  hornblende  or  actinolite. 
In  quartz  rock,  only  a  little  felspar  or 
mica  is  mixed  with  the  granular  quartz, 
and  not  generally  arranged  in  layers. 

Origin. — If  we  seek  to  ascertain  the 
origin  of  the  materials  of  the  lowest  and, 
consequently,  the  oldest  system  of  strata, 
and  take  characteristic  specimens  of  gneiss 


•  Schist,  synonymous  with  slate. — Etym.  Part 
of  the  Latin  verb  tcindo,  to  split ;  from  the  faci¬ 
lity  with  which  slaty  rocks  may  be  split  into 
plates. 


and  mica  schist  for  the  purpose,  we  shall 
be  struck  with  the  great  resemblance  they 
offer  to  granite  in  the  kind,  proportionate 
abundance,  and  admixture — even  colour 
and  aspect  of  the  constituent  quartz,  fel¬ 
spar,  mica,  hornblende,  Ac.  But  if  we 
direct  our  attention  carefully  to  the  sub¬ 
ject,  we  shall  perceive  important  points  of 
disagreement.  If  we  compare,  for  exam¬ 
ple,  in  well-characterised  granite  and 
gneiss,  the  constituents,  felspar  and  mica, 
in  granite,  we  shall  see  that  these  are  al- 
wavs  perfectly  crystallized  within,  and 
have  regular  external  geometrical  figure; 
in  gneiss,  the  internal  crystallization  re¬ 
mains,  but  the  felspar  is  rounded  like 
sand  or  small  pebbles,  or  fragmented  like  a 
broken  crystal  ;  and  the  mica  is  bent  and 
contorted  by  irregular  pressure  among  the 
felspar  and  quartz.  Add  to  these  circum¬ 
stances  the  lamination*  of  the  masses, 
and  we  see  clearly  that  the  ingredients  of 
gneiss  and  mica  schist  resemble  granite, 
because  they  have  been  derived  from  gra¬ 
nitic  rocks  ;  but  they  differ,  because  they 
were  accumulated  under  the  mechanical 
influence  of  water,  and  not  aggregated,  by 
chemical  forces,  from  a  state  of  igneous 
fusion. 

Organic  Remains. —  In  all  the  enormous¬ 
ly  thick  masses  of  gneiss  and  mica  schist, 
and  in  all  the  included  limestones  and 
quartz  rock,  we  find  few  or  no  traces  of 
organic  beings.  The  notices  of  orthoce- 
ratites-f*  at  Loch  Eribol,  by  I)r.  M‘Cul- 
loch,  and  of  zoophytic  remains,  in  clay 
slate,  associated  with  gneiss,  in  the  Kie- 
sengebirge,  require  farther  consideration. 
It  may  be,  that  neither  plants  nor  animals 
were  in  existence  on  the  globe  at  the  time 
of  the  deposition  of  these  rocks  ;  or,  per¬ 
haps,  all  traces  of  their  existence  have 
been  extinguished  by  heat. 

Geographical  Distribution. — These  rocks 
are  scarcely  known  in  England,  but  are 
very  prevalent  in  the  Highlands  of  Scot¬ 
land,  in  the  Hebrides,  and  in  the  moun¬ 
tain  ranges  of  Ireland  ;  they  also  occur  in 
Skiddaw  and  on  Snowdon,  in  Wales  ;  and 


*  In  gneiss,  mica  schist,  and  chlorite  schist, 
but  especially  in  the  former,  the  lamina-  arc 
usually  contorted,  sometimes  excessively  so,  indi¬ 
cating  a  troubled  condition  of  the  water  from 
which  the  ingredients  fell,  or  a  source  of  agita¬ 
tion  on  the  still  yielding  sediment ;  exactly  os 
in  the  bottoms  of  steam-boilers,  the  calcareous 
sediment  is  formed  in  irregular  undulating  la¬ 
mina1,  which  appear,  on  a  cross  section,  very  si¬ 
milar  to  the  flexures  in  the  lamina  of  gneiss. 

t  Orthoccratites,  an  extinct  order  of  shell  ani¬ 
mals,  inhabiting  u  long  conical  shell ;  from  the 
Greek,  implying  straight-homed. 
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they  are  of  vast  extent  over  Europe  and 
America. 

Utility  to  Man. — This  system  abounds 
in  metalliferous  veins. 


MINERALOGY. 

No.  X. 

LEAD. 

This  metal  is  found  in  considerable  quan¬ 
tity  in  many  parts  of  the  earth.  It  is 
found  in  nature  in  different  states,  but 
seldom  in  the  metallic  state  ;  it  is  found 
in  that  of  an  oxide — red-lead  ore,  mixed 
with  a  portion  of  iron,  clay,  and  other 
earths.  The  colour  of  this  ore  much  re¬ 
sembles  red  arsenic.  It  is  found  in  small 
lumps  of  an  indeterminate  figure,  and 
also  crystallized  in  four-sided  rhomboidal 
prisms.  Combined  with  carbonic  acid,  it 
forms  the  sparry  lead  ore ;  so  called,  be¬ 
cause  it  has  the  texture  and  crystalliza¬ 
tion  of  certain  spars.  There  are  a  great 
many  varieties  of  this  kind.  It  is  found 
united  with  sulphuric,  phosphoric,  arsenic, 
molybdic,  and  chromic  acids.  Lastly, 
lead  is  found  mineralized  by  sulphur, 
forming  what  is  called  galena  (sulphuret 
of  lead),  which  is  by  far  its  most  abund¬ 
ant  ore.  This  ore,  which  is  very  com¬ 
mon  ,  is  found  in  masses  and  crystals.  I  he 
primitive  form  of  its  crystals  is  a  cube ; 
its  colour  is  of  a  bluish  grey.  It  has  a 
considerable  metallic  lustre,  and  its  tex¬ 
ture  is  foliated.  It  stains  the  fingers, 
and  often  feels  greasy.  It  contains,  in  ge¬ 
neral,  a  minute  quantity  of  silver. 

Lead,  when  pure,  is  of  a  bluish-white 
colour  ;  it  is  malleable,  and  may  be  drawn 
into  lengths,  like  copper  or  other  wire;  it 
is  then  termed  metallic  string,  used  by 
florists  to  tie  up  grape  vines  or  small 
plants.  Being  of  such  a  malleable  nature, 
it  may  be  tied  in  a  knot  and  untied  again, 
the  same  as  twine.  Lead  soon  tarnishes 
in  the  atmosphere.  It  fuses  at  540°  1*  ah., 
and  renders  other  more  refractory  metals 
fusible.  It  is  the  least  elastic  of  all  the 
other  metals.  Its  specific  gravity  is  1 1 .4  >5. 
It  crystallizes  by  cooling  in  small  octahe- 
dra.  '  The  greater  number  of  the  acids  act 
on  it.  It  forms  several  alloys  :  when  com¬ 
bined  with  mercury,  it  forms  a  crystalliz- 
able  alloy,  which  becomes  fluid  when  tri¬ 
turated  with  that  of  bismuth.  The  vitre¬ 
ous  oxide  of  lead  constitutes  the  basis  of 
the  glazing  for  common  pottery.  Lead 
and  tin  form  an  alloy  which  is  known  by 
the  name  of  plumbers’  and  tinmen’s  solder  : 
two  parts  of  lead  and  one  of  tin  are  the 
proportion  of  the  solder  used  by  plumbers ; 


that  used  by  tin-plate  workers  is  more  fu¬ 
sible,  being  composed  of  two  parts  of  tin 
and  one  of  lead.  Zinc  precipitates  lead  in 
the  metallic  state  when  in  solution.  The 
sulphuretted  lead  ores  or  galenas,  may  be 
reduced  to  the  metallic  state,  by  first  de¬ 
priving  them  of  the  sulphur  by  torrefac- 
tion,  and  afterwards  fusing  them  with 
two  parts  of  black  flux,  and  half-a-part  of 
iron  filings,  in  a  covered  crucible  for  half- 
an-hour ;  by  this  process,  the  iron  takes  up 
the  remaining  sulphur:  the  alkali  of  the 
flux  promotes  the  fusion,  while  its  carbon 
carries  off  the  oxygen,  and  thus  the  metal 
is  recovered.  In  order  to  obtain  lead 
from  any  of  its  oxides,  by  merely  fusing 
it  by  the  blowpipe,  metallic  lead  will  be 
obtained.  Lead  in  the  state  of  an  oxide — 
that  of  white-lead — is  most  extensive¬ 
ly  used  by  colour-makers,  paper-stain¬ 
ers,  &c. 


IRON. 


Of  all  the  metals,  there  is  none  'which  is 
so  copiously  and  so  variously  dispersed 
through  nature,  as  iron.  In  animals,  in 
vegetables,  and  in  all  parts  of  the  mineral 
kingdom,  we  detect  its  presence.  Clay, 
sandstone,  and  jasper,  contain  a  consider¬ 
able  proportion  of  iron,  which  gives  to 
them  their  red  colour.  In  some  stages  it 
is  more  subject  to  decomposition  than 
others ;  and  the  more  iron  they  contain, 
the  more  coloured  (generally  red  brown) 
the  substance  becomes.  Many  clay  like 


stones  appear  octreous  on  their  exterior. 
On  breaking  them,  two  or  three  stages  of 
decomposition  are  often  instinctively  and 
beautif  ully  marked,  elucidating  its  change  ; 
whereas  the  centre  remains  perfect,  unal¬ 
tered  and  hard,  not  having  yet  been  af¬ 
fected  by  either  water  or  air,  the  action 
of  which  has  given  the  surface  so  different 
an  appearance.  There  are  a  vast  variety 
of  iron  ores  ;  they  may,  howevei,  be  all 
arranged  under  the  following  genera 
namely,  sulphurets,  carburets,  oxides,  and 
salts  of  iron.— The  sulphurets  of  iron 
form  the  ores  called  pyrites,  of  which 
there  are  many  varieties.  Their  colour 
is,  in  general,  a  straw  yellow,  with  a  me¬ 
tallic  lustre  ;  they  are  often  amorphous, 
and  often  also  crystallized.  Iron,  in  the 
state  of  a  carburet,  forms  the  black-lead  o 
commerce  -  plumbago.  This  mineral  oc¬ 
curs  in  lumps  of  various  sizes  ;  its  colour 
is  well  known.  The  combination  of  iron 
with  oxygen  is  very  abundant.  The  com¬ 
mon  magnetic  iron-stone,  magnetical  py¬ 
rites,  or  load-stone,  belong  to  this  class ; 
as  do  specular  iron  ore,  and  all  the  dif¬ 
ferent  ores  called  hematites- as  blood¬ 
stone.  Iron,  combined  with  silex,  consti- 
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lutes  emery;  iron,  united  to  carbonic  acid, 
exists  in  the  ore  called  spongy  iron  o  e. 

G.  Starkey, 
Mincralogical  Chemist. 
Church  Street,  Shoreditch. 

(To  be  continued, ) 


ELECTRICITY. 

To  the  Editor  of  the  l'cnny  Mechanic  and 
Chemist. 

Sir, — The  following  is  a  portion  of  some 
lectures  which  I  gave  in  the  country  on 
electricity,  and  which  had  the  character  of 
simplicity  and  perspicuity  ;  if  you  should 
think  so,  and  deem  them  worthy  an  inser¬ 
tion  in  your  useful  Magazine,  which,  from 
its  cheapness,  is  so  well  adapted  to  those 
who  are  seeking  for  information  with  li¬ 
mited  means,  they  are  at  your  service. 

Thos.  Reeves,  Jun. 


No.  I. 

Electricity  is  the  cause  of  the  pheno¬ 
mena  called  electrical.  Whether  it  be  a 
material  substance — that  is,  something  that 
has  weight,  inertia,  and  extension — or 
whether  it  be  semimaterial,  Something 
which  has  extension  without  weight,  has 
not  yet  been  ascertained.  The  existence 
of  a  semimaterial  substance  at  all,  has 
never  beeif  proved.  Electrical  phenomena 
may  be  only  a  property  of  matter,  such  as 
light  and  caloric  are  thought  to  be  by 
many  philosophers.  Whatever  it  may  be, 
its  effects  are  the  same  as  may  result  from 
a  highly  elastic  fluid  ;  at  least  this  is  the 
most  convenient  supposition,  and  is  found 
very  useful  in  explaining  the  facts  of  the 
science.  If  a  fluid  be  admitted  to  exist, 
another  difficulty  arises,  whether  there  are 
two  or  only  one.  The  theory,  or,  rather, 
hypothesis  of  a  single  fluid,  was  first  pro¬ 
posed  by  I)r.  Franklin  ;  the  theory  of  the 
double  fluid  by  Dr.  Fay.  The  Franklin 
theory'  labours  under  a  serious  objection, 
which  it  is  strange  did  not  appear  to  that 
acute  philosopher  himself :  it  will  be  no¬ 
ticed  in  the  proper  place.  Most  conti¬ 
nental  philosophers  adhere  to  the  theory  of 
the  double  fluid,  and,  as  I  think  it  is,  per¬ 
haps,  most  free  from  objection,  I  will  do 
the  same  in  what  I  have  to  say  on  the  sub¬ 
ject. 

If  a  dry  rod  or  tube  of  glass  be  rubbed 
with  dry  silk  or  woollen,  it  exhibits  the 
surprising  property  of  attracting  light  bo¬ 
dies— such  as  bits  of  paper,  gold  leaf,  or 
pith  balls— suspended  by  silk  threads.  If 
the  tube  be  large,  the  silk  well  dried,  and 
the  friction  be  brisk,  a  light  will  be  seen 


in  the  dark,  and  a  pricking  sensation  ex¬ 
perienced  when  it  is  brought  near  the  face. 
The  glass,  in  this  case,  is  said  to  be 
charged  with  vitreous  electricity,  because 
it  is  produced  by  glass.  If  a  stick  of  seal¬ 
ing-wax,  sulphur,  or  lac,  be  rubbed  with 
the  same  substance,  the  same  effect  is  pro¬ 
duced,  and  the  electricity  excited  in  them 
is  called  the  resinous  electricity.  The 
former  is  also  often  called  the  positive, 
and  the  latter  the  negative,  electric  fluid, 
for  reasons  afterwards  to  be  mentioned. 
If  the  pith  ball,  suspended  by  a  dry,  clean, 
silk  thread,  be  allowed  to  touch  the  glass 
rod,  it  receives  a  portion  of  the  positive 
electric  fluid  from  the  glass,  and  imme¬ 
diately,  instead  of  being  attracted  as  be¬ 
fore,  it  is  repel l  ~d,  and  remains  so  until 
the  electricity  from  the  glass  and  ball  is 
gradually  removed  by  the  air,  See.  It 
therefore  appears,  that,  when  two  bodies 
are  charged  with  the  same  fluid,  they  repel 
each  other.  If  the  ball  be  allowed  to  touch 
an  excited  piece  of  sealing-wax,  or  other 
resinous  body,  the  same  effect  is  produced, 
and  the  ball  is  repelled,  because  it  becomes 
charged  with  the  same  fluid  as  the  wax. 
If  two  balls  be  allowed  to  touch  either  the 
glass  or  the  sealing-wax,  they,  of  course, 
become  charged  with  the  same  fluid,  and 
if  they  be  then  removed  from  the  wax  or 
tube  by  means  of  their  silk  threads,  and 
be  brought  near  each  other,  they  repel 
each  other,  as  may  be  supposed,  from  their 
being  charged  with  the  same  kind  of  elec¬ 
tricity.  Rut  if,  instead  of  being  both  charged 
with  the  same  kind  of  fluid,  one  be  allow¬ 
ed  to  touch  the  excited  wax,  and  the  other 
the  excited  glass,  the  former  becomes 
charged  with  negative  or  resinous  electri¬ 
city,  and  the  latter  with  positive  or  vitre¬ 
ous.  They  are  dissimilarly  electrified,  and, 
when  brought  near  each  other,  instead  of 
repelling,  as  when  similarly  charged,  they 
attract  each  other  powerfully  ;  two  bodies, 
oppositely  electrified,  therefore,  attract.  If 
they  are  allowed  to  touch  each  other  for  a 
short  time,  the  positive  fluid  of  the  one 
will  combine  with  the  negative  of  the 
other,  and  the  balls  will  resume  their  na¬ 
tural  state.  Care  must  be  taken  that  no¬ 
thing  touch  the  balls  while  charged,  for  in 
that  case  the  electricity  will  pass  off. 

THE  CHEMIST. 

OF  PHOSPHORUS. 

This  singular  substance  was  first  disco¬ 
vered  in  the  year  1077»  by  a  chemist  of 
Hamburgh,  named  Rrandt,  while  engaged 
in  searching  for  the  philosopher’s  stone. 
Mr.  Boyle  iB  also  considered  as  one  of  the 
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discoverers  of  phosphorus.  He  commu¬ 
nicated  the  secret  of  preparing  it  to  the 
Royal  Society  of  London  in  1680.  He 
also  communicated  the  process  to  Godfrey 
Kankurt,  an  apothecary  of  London,  who 
for  many  years  supplied  Europe  with 
phosphorus,  and  hence  it  went  under  the 
name  of  .English  phosphorus.  Many 
chemists  now  attempted  to  produce  phos¬ 
phorus,  and  different  processes  had  been 
published,  but  they  rarely  succeeded.  In 
the  year  1774,  Gahn  and  Scheele,  the 
Swedish  chemists,  made  the  important 
discovery,  that  phosphorus  is  contained  in 
the  bones  of  animals  ;  and  they  improved 
the  processes  for  procuring  it. 

Many  processes  have  been  adopted  for 
producing  phosphorus  since  it  was  first 
discovered.  It  is  manufactured  on  the 
Continent  at  a  much  lower  rate  than  in 
this  country,  and  is  now  imported  in  large 
quantities,  in  tins,  which  contain  from 
8  lbs.  to  12  lbs.  each.  The  price  has  risen 
within  the  last  year  or  two,  in  conse¬ 
quence  of  the  great  demand  for  it  caused 
by  the  introduction  of  the  silent  Congreve 
lights ;  but  it  can  even  now  be  purchased 
in  quantity  as  low  as  12s.,  or  14s.  per  pound. 
Six  years  ago,  the  price  was  2s.  G d.  per 
ounce. 

Phosphorus,  when  perfectly  pure,  is 
semitransparent,  and  of  the  consistence  of 
wax.  It  is  so  soft  that  it  may  be  cut  with 
a  knife.  Its  specific  gravity  is  from  1 .770 
to  2.033.  It  has  an  acid  and  disagreeable 
taste,  and  a  peculiar  smell,  resembling 
that  of  garlic.  When  a  stick  of  phos¬ 
phorus  is  broken,  it  exhibits  some  appear¬ 
ance  of  crystallization.  The  crystals  are 
needle-shaped,  or  long  octahedrons;  but 
to  obtain  them  in  their  most  perfect  state, 
the  surface  of  the  phosphorus,  just  when 
it  becomes  solid,  should  be  pierced,  that 
the  internal  liquid  phosphorus  may  flow 
out,  and  leave  a  cavity  for  their  forma¬ 
tion. 

When  phosphorus  is  exposed  to  the 
light,  it  acquires  a  reddish  colour,  which 
appears  to  be  the  effect  of  an  incipient 
combustion.  Itis,  therefore,  necessary  to 
keep  it  in  a  dark  place.  At  the  tempera¬ 
ture  of  99°  it  becomes  liquid  ;  and  if  air 
be  entirely  excluded,  it  evaporates  at  219°, 
and  boils  at  554“;  at  the  temperature  of 
43°  or  44°  it  gives  out  a  white  smoke,  and 
is  luminous  in  the  dark.  When  heated  to 
the  temperature  of  148°,  phosphorus  takes 
fire,  burns  with  a  bright  flame,  and  gives 
out  a  great  quantity  of  white  smoke. 

Phosphorus  enters  into  combination 
with  oxygen,  azote,  hydrogen,  and  carbon. 
When  exposed  to  the  light,  or  kept  in  wa¬ 
ter  that  is  not  freed  from  air,  it  soon  ac- 
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quires  an  opaque  white  colour,  and  after¬ 
wards  changes  to  a  brown.  This  is  the 
first  combination  of  oxygen  with  it,  and 
being  in  the  smallest  proportion,  and  giv¬ 
ing  no  acid  properties  to  the  compound,  it 
has  been  called  oxide  of  phosphorus.  This 
shows  that  it  is  necessary  to  keep  it  ex¬ 
cluded  from  air  and  light.  But  phospho¬ 
rus,  thus  charged  on  the  surface,  may  be 
freed  from  that  part  which  is  oxidated, 
by  a  very  simple  process  : — Dissolve  the 
phosphorus  in  warm  water,  the  whole 
melts,  except  the  oxidated  part,  which  re¬ 
mains  at  the  surface,  not  being  fusible  in 
the  same  temperature. 


MERCURY  OR  QUICKSILVER. 

Mercury  is  a  metal  found  in  five  differ¬ 
ent  states  in  nature  : — 

1st.  Native  mercury,  adhering  in  small 
globules  to  the  surface  of  cinnabar  ores, 
or  scattered  through  the  crevices,  or  over 
the  surfaces  of  different  kinds  of  stones. 

2nd.  It  is  found  united  to  silver  in  the 
ore  called  amalgam  of  silver,  or  native 
amalgam.  Combined  with  sulphur,  it  con¬ 
stitutes  native  cinnabar,  or  sulphuret  of 
mercury.  Its  colour  is  red.  Its  streak, 
metallic. 

3rd  and  4th.  Mercury,  united  either  to 
muriatic  or  sulphuric  acid,  forms  the  ore 
called  horn  quicksilver  or  common  mer¬ 
cury.  These  ores  are,  in  general,  semi¬ 
transparent,  of  a  grey  or  white  colour, 
crystallized,  but  more  frequently  ingrains. 

5th.  United  to  oxygen,  it  constitutes 
the  ore  called  native  oxide  of  mercury. 
Mercurial  ores  are  found  particularly  in 
Spain,  Hungary,  China,  and  South  Ame¬ 
rica. 

Mercury  or  quicksilver  is  the  only  ore 
of  the  metal  which  remains  fluid  at  the 
ordinary  temperature  of  the  atmosphere  ; 
but  when  its  temperature  is  reduced  to 
40°  Fah.,  it  asSTimes  a  solid  form.  This 
is  a  degree  of  cold,  however,  which  occurs 
only  in  high  northern  latitudes;  and,  in 
our  climate,  mercury  cannot  be  exhibited 
in  a  solid  state,  but  by  means  of  artificial 
cold.  When  rendered  solid,  it  possesses 
both  ductility  and  malleability.  It  crys¬ 
tallizes  in  octahedra,  and  contracts  strong¬ 
ly  during  congelation.  It  is  divided  into 
very  small  globules.  It  becomes  electric 
and  phosphorescent  by  rubbing  upon  glass, 
and  by  agitation  in  a  vacuum.  It  is  a 
very  good  conductor  of  caloric,  of  elec¬ 
tricity,  and  of  galvanism.  The  specific 
gravity  of  mercury  is  13.5G3.  Although 
fluid,  its  opacity  is  equal  to  that  oi  any 
other  metal,  and  its  surface,  when  clean, 


206 


THE  PENNY  MECHANIC  AND  CHEMIST- 


has  considerable  lustre.  Its  colour  is 
white,  similar  to  silver.  Exposed  to  the 
temperature  of  600°  Fall.,  it  is  volatilized. 
When  agitated  in  the  air,  especially  in 
contact  with  viscous  fluids,  it  becomes 
converted  into  a  black  oxide.  At  a  tem¬ 
perature  nearly  the  same  as  that  at  which 
it  boils,  it  absorbs  about  fourteen  or  six¬ 
teen  per  cent,  of  oxygen,  and  then  becomes 
changed  into  a  red  crystallizable  oxide, 
which  is  spontaneously  reducible  by  caloric 
and  light  at  a  higher  temperature.  The 
greater  number  of  the  sfrong  acids  act 
upon  mercury,  or  are,  at  least,  capable  of 
combining  with  its  oxides.  It  combines 
with  sulphur  by  trituration,  but  more  in¬ 
timately  with  the  assistance  of  heat.  It  is 
acted  on  by  alkaline  sulpburets.  It  com¬ 
bines  with  many  of  the  metals;  these 
compounds  are  brittle  or  soft  when  the 
mercury  is  in  large  proportion.  There  is 
a  slight  union  lA*tween  mercury  and  phos¬ 
phorus.  It  does  not  unite  with  carbon  or 
the  earths. 

Mercury  may  be  obtained  pure  by  de¬ 
composing  cinnabar,  by  means  of  iron 
filings.  For  that  purpose,  take  two  parts 
of  red  sulplmret  of  mercury  (cinnabar), 
reduce  it  to  powder,  and  mix  it  with  one 
of  iron  filings  ;  put  the  mixture  into  a 
stone  retort;  direct  the  neck  of  it  into  a 
bottle  or  receiver  filled  with  water,  and 
apply  heat.  The  mercury  will  then  be 
obtained  in  a  state  of  purity.  In  this 
process  the  sulphuret  of  mercury,  which 
consists  of  sulphur  and  mercury,  is  heated 
in  contact  with  iron.  The  sulphur  quits 
the  mercury  and  unites  to  the  iron,  and 
the  mercury  becomes  disengaged.  The 
residue  in  the  retort  is  a  sulphuret  of  iron. 

Mercury  is  used  by  water-gilders  to  dis¬ 
solve  their  gold  ;  by  looking-glass  manu¬ 
facturers  to  soften  tkeir  tin  foil;  by  baro¬ 
meter  and  thermometer-makers  for  their 
instruments,  and  in  some  other  arts.  It 
is  frequently  administered  to  the  human 
body,  in  cases  of  very  obstinate  costiveness, 
to  the  extent  of  a  pound  or  a  pound  and  a 
half,  in  hopes  of  forcing  a  passage  by  its 
great  weight. 

Mercury  may  be  purified,  and  any  adul¬ 
teration  detected,  by  distilling  it  from  an 
iron  vessel ;  but  what  is  imported,  is  gene¬ 
rally  so  pure,  and  adulteration,  if  attempt¬ 
ed,  is  so  easily  discoverable  by  workmen 
who  are  accustomed  to  handle  it,  that  this 
operation  is  quite  superfluous. 

Dr.  Barrow  ended  his  days  in  London  in  a 
prel»end's  house  that  had  a  little  stair  to  it,  out  of 
the  cloisters,  that  made  it  to  be  c  alled  a  man's 
nest.  The  master's  disease  was  a  high  fever. — 
Life  of  Dr.Xorlh,  174  *. 


YANKEE  PATRIOTISM  AND 
INDEPENDENCE. 

44  One  morning,  scarcely  a  fortnight  after 
the  General’s  arrival  at  the  While-house, 
a  shahhy-genteel-looking  man  presented 
himself  at  his  parlour,  and,  after  the  usual 
salutation  and  shaking  of  hands,  expressed 
his  joy  at  seeing  the  venerable  old  gentle¬ 
man  at  last  hold  the  situation  of  chief  ma¬ 
gistrate  of  the  country,  to  which  his  bra¬ 
very,  his  talents,  and  his  unimpeachable 
rectitude,  fully  entitled  him.  *  We  have 
had  a  hard  time  of  it,'  said  he,  *  in  our 
little  place;  but  our  exertions  were  un¬ 
remitting;  I  myself  went  round  to  sti¬ 
mulate  my  neighbours,  and,  at  last,  the 
victory  was  ours.  We  heat  them  by  a 
majority  of  ten  votes,  and  I  now  behold 
the  result  of  that  glorious  triumph  !  ’  The 
General  thanked  him  in  terms  of  studied 
politeness,  assuring  him  that  he  would 
resign  his  office  in  an  instant,  if  he  did  not 
think  his  election  gave  satisfaction  to  a 
vast  majority  of  the  people;  and,  at  last, 
regretted  his  admirer’s  zeal  for  the  public 
weal  should  have  been  so  severely  taxed 
on  his  account.  4  Oh,  no  matter  for  that, 
sir!’  said  he ;  ‘  I  did  it  with  pleasure — I 
did  it  for  myself  and  for  my  country’  (the 
General  bowed)  ;  4  and  I  now  come  to  con¬ 
gratulate  you  on  your  success.’  The  Ge¬ 
neral  bowed  again.  4  I  thought,  sir,’  con¬ 
tinued  he,  *  that,  as  you  are  now  Presi¬ 
dent  of  the  United  States,  1  might,  per¬ 
haps,  be  useful  to  you  in  some  official  ca¬ 
pacity.’  (The  General  looked  somewhat 
embarrassed.)  4  Pray,  sir,  have  you  al¬ 
ready  made  a  choice  of  your  cabinet  mi¬ 
nisters  ?*  4  I  have,’  was  the  reply  of  the 

General. — 4  Well,  no  matter  for  that;  I 
shall  he  satisfied  with  an  embassy  to  Eu¬ 
rope.’ — ‘  I  am  sorry  to  say  there  is  no  va¬ 
cancy.’  4  Then  you  will,  perhaps,  require 
a  head-clerk  in  the  departments  of  State  ?’ 
4  These  are  generally  appointed  by  the  re¬ 
spective  secretaries.’  ‘  I  am  very  sorry 
for  that;  then  I  must  he  satisfied  with 
some  inferior  appointment.’  4  I  never  in¬ 
terfere  with  these;  you  must  address  your¬ 
self  to  the  heads  of  departments.’  4  Hut 
could  I  not  be  postmaster  in  Washington  ? 
Only  think,  General,  how  I  worked  for!’ 

4  I  am  much  obliged  to  you  for  the  good 
opinion  you  entertain  of  me,  and  for  your 
kind  offices  at  the  last  election ;  but  the 
postmaster  for  the  city  of  Washington  is 
already  appointed.’  4  Well,  I  don’t  parti¬ 
cularly  care  for  that;  I  should  be  satisfied 
with  being  his  rlerk.’  4  This  is  a  subject 
you  must  mention  to  the  postmaster.’ 

W  hy,  then,  General,’  exclaimed  the  dis¬ 
appointed  candidate  for  office,  4  haven’t 
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you  got  an  old  black  coat?’  You  may 
well  imagine  that  the  General  gave  him 
one.” 


Welding  of  Metals. — It  has  generally  been 
considered  that  iron  and  platinum  are  the  only 
metals  which  can  be  welded  without  previous  fu¬ 
sion.  M.  Foumet  conceives  that  lead  may  be 
added  to  the  number,  possessing  already  sufficient 
softness  for  the  purpose.  This  consideration  has 
led  him  to  treat  different  metallic  powders,  so  as 
to  give  them  ductility  and  cohesion,  without  pass¬ 
ing  through  the  intennediate  stage  of  fusion.  The 
first  operated  on  pulverulent  silver,  reduced  from 
the  chloride  by  sulphuric  acid  and  zinc :  this  pow¬ 
der  was  heated  in  a  crucible,  so  as  to  bring  the 
particles  in  such  approximation  that  they  would 
bear  the  strokes  of  a  hammer  without  chapping. 
It  was  then  reheated,  and  hammered,  until  a  bar 
of  metal  was  obtained  precisely  in  the  same  man¬ 
ner  as  with  platinum.  Gold  afforded  similar  re¬ 
sults.  Copper  offered  more  difficulties,  in  conse¬ 
quence  of  the  facility  with  which  the  sub-oxide 
is  formed.  M.  Fournet  suggests  the  idea  of 
welding  by  this  process  gold  and  silver  together. 

Engraving  in  Relief  by  means  of  Voltaic  Elec¬ 
tricity. — Mr.  G.  H.  Hoffman,  of  Margate,  pro¬ 
poses  certain  modifications  of  the  processes  at 
present  in  use,  the  result  of  which,  he  conceives, 
will  be  found  greatly  superior.  A  flat  copper¬ 
plate,  such  as  is  used  by  engravers,  is  to  be  co¬ 
vered  with  thick  soft  etching-ground ;  in  this 
grooves  are  to  be  scratched  or  cut,  or  dots  stip¬ 
pled  with  a  blunt  or  sharp  point  down  to  the 
copper,  as  in  common  etching :  the  plate  is  then 
to  be  immersed,  and  the  copper  deposited  in  the 
usual  manner,  and  the  electric  action  to  be  con¬ 
tinued  until  the  deposit  forms  one  solid  sheet. 
The  compound  plate  is  then  to  be  heated  over  a 
spirit-lamp,  so  that  the  etching-ground  may  be 
melted  and  run  out.  The  plates  are  then  to  be 
separated ;  and,  after  carefully  washing  with  hot 
oil  of  turpentine,  the  engraving  will  appear,  po¬ 
lished,  sharp,  and  perfect. 

An  excellent  Recipe  for  Ginger  Beer. — Take 
1  oz.  of  ginger,  well  pounded  ;  1  oz.  of  cream  of 
tartar;  lib.  of  lump-sugar;  the  thin  rind  of  a 
lemon,  and  also  the  juice,  and  1  gall,  of  boiling 
water.  Stir  it  well,  and,  when  nearly  cold,  add 
a  spoonful  of  yeast.  Let  it  stand  fifteen  hours, 
and  then  press  through  a  coarse  cloth.  Put  it  in 
store  bottles,  and  cork  it  down,  taking  care  to  tie 
the  corks  well.  In  summer  it  will  be  ready  for 
use  in  four  days ;  in  winter  a  week  or  eight 
days. 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Thursday, 
June  10,  W.  Pease,  Esq.  (late  of  the  Royal 
Laboratory  Department,  Woolwich),  on  Prac¬ 
tical  Geometry.  At  half-past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4},  Church  Street,  Rother¬ 
hithe. — Thursday,  June  10,  Mr.  Hume’s  Se¬ 


cond  Lecture  on  the  Life,  Genius,  and  Writ¬ 
ings  of  Cowper.  At  half-past  eight  precisely. 

Poplar  Institution,  East  India  Road.— Tuesday, 

June  8,  J.  Bateman,  Esq.,  on  the  Conduct  of 

Life.  At  half-past  eight  precisely. 

QUERIES. 

SiR, — I  have  a  friend  lately  gone  to  Madras, 
to  take  a  responsible  situation,  who  finds  himself 
in  difficulties  on  some  matters,  which,  if  he  were 
in  London,  would  easily  be  surmounted  by  the 
constant  influx  of  information  through  such 
channels  as  that  which  you  send  forth  to  the  pub¬ 
lic.  All  his  wants  appear  trivial,  and  yet  they 
are  all  necessary  to  complete  and  perfect  other 
and  larger  objects.  He  is  like  a  man,  having  a 
well-appointed  steam-carriage  on  a  fine  level  line, 
and  all  things  perfectly  prepared,  but  the  water  is 
wanting.  I  might,  in  order  to  obtain  this  infor¬ 
mation,  creep  into  men’s  workshops,  and  draw 
out  of  them  the  secrets  of  their  art,  but  I  despise 
all  such  methods,  and  abhor  such  stolen  know¬ 
ledge  ;  and  cannot  tell  you  what  joy  it  is  to  me  to 
be  able,  through  your  little  work,  to  present  my 
friend’s  wants  to  the  care  of  his  comrades  and 
fellow-travellers  in  the  arts  and  sciences  dwelling 
in  this  city,  that  the  enjoyment  of  their  mental 
possessions  may  not  be  stored  up  and  spent  in 
the  habitation  of  their  own  hearts,  but  cheerfully 
and  bountifully  poured  out  and  bestowed  for  the 
benefit  of  humanity,  dwelling  in  every  region 
under  heaven.  His  wants  are  as  follows : — 

1.  The  best  and  simplest  method  to  repolish 
the  inside  and  outside  of  a  silver  or  gold  watch- 
case  ? 

2.  How  is  plate  (silver)  polished  and  finished 
off  by  silversmiths ;  is  it  by  the  hand  or  a  brush  ? 

3.  Many  of  the  silver  watch-faces  are  painted 
with  a  kind  of  oil-paint ;  this,  in  the  fire  ,  through 
which  the  silver  passes  to  cleanse  it,  comes  off. 
How  is  this  paint  prepared,  and  the  best  method 
of  using  it?  Think  of  sending  a  silver  watch- 
face  from  India  to  London  or  Paris  to  be  paint¬ 
ed!  If  these  things  could  be  done  in  India,  the 
sale  of  such  articles  would  be  doubled. 

4.  His  next  difficulty  is  in  the  matter  of  ther¬ 
mometers,  a  matter  of  great  moment  in  the  East, 
where  every  man  is  hourly  watching  the  move¬ 
ments  of  this  instrument,  and  where  even  when 
night  precludes  watchfulness,  he  rises  in  the 
morning  to  mark  by  the  traveller  the  variations 
which  have  occurred.  It  .sometimes  happens  that 
the  traveller  (a  piece  of  steel  placed  on  the  top  of 
the  mercury)  gets  immersed  in  the  mercury,  and 
will  not  act ;  how  is  this  to  be  rectified  and  set 
right? 

5.  How  to  seal  the  tube  hermetically,  and  the 
best  method  of  heating  the  mercury,  so  as  to 
drive  out  the  atmosphere  ? 

6.  Also,  he  wishes  to  have  sent  out  a  few  glass 

blowpipes,  some  straight  and  some  crooked,  and 
some  of  different  colours.  Could  any  help  me, 
that  I  might  choose  the  best  kind  and  know  the 
best  market  ?  R.  R-  O. 

■  [The  best  place  to  procure  the  glass  blowpipes, 
is  at  Palmer’s,  103,  Newgate  Street. — Ed.] 

What  is  the  best  composition  for  fastening  and 
filling  up  cracks  in  a  black-horn  music  box? 

Jonathan. 
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Which  is  the  hcst  material  to  make  a  pneu¬ 
matic  trough  of — tin,  zinc,  or  wood,  for  chemical 
purposes?  A.  B. 

How  u>  make  a  permanent  green  dye  for  dye¬ 
ing  moss;  and  whether  it  would  require  being 
dipped  in  any  alkaline  solution  previous  to  the 
dye?  0.  S. 

ANSWERS  TO  QUERIES. 

To  Proiluce  a  lilue  Dahlia. — lake  of  alum, 
two  ounces;  sulphate  of  copper,  a  quarter  of  a 
pound,  dissolved  in  spring  water;  and  a  quarter 
of  a  pound  of  oxide  of  iron.  To  be  mixed  with 
sufficient  mould  to  till  a  moderate- si  zed  garden- 
pot,  say  a  large  30.  The  original  colour  of  the 
dahlia  should  be  white  or  blush.  M.  Jones. 

Painting  on  Glass. — I  have  myself,  for  amuse¬ 
ment,  painted  on  the  lower  squares  of  the  window 
to  save  the  curtain,  to  give  an  interesting  pleas¬ 
ing  effect  to  the  room,  for  a  window  fronting  the 
street.  I  have  prepared  the  glass,  by  putting  on 
a  very  thin  coat  of  mastic  varnish  upon  it,  and 
afterwards  painted  a  landscape  upon  it  with 
artists'  bladder  colours,  using  varnish  and  boiled 
oil  to  make  the  paint  dry  quicker,  and  avoiding 
as  much  as  possible  any  opaque  colours ;  for  the 
back  sitting-room  window,  which  looks  into  the 
yard  (not  minding  the  outside  appearance),  I 
have  used  thin  white-lead  ground  up  with  drying 
oil,  and  applied  it  very  thin  uj>on  the  glass  with 
a  piece  of  fine  calico,  and  afterwards  painted 
upon  it  as  before,  which  has  a  very  pretty  effect. 

J.  Banks. 

To  Paint  the  Slides  of  a  Magic  Lantern. — 
"  A.  C.  S."  It  is  obvious  that  no  rule  can  possibly 
be  given  to  teach  the  artistical  part  of  painting. 
A  knowledge  of  effect,  of  perspective,  of  figure- 
drawing,  and  of  the  manipulation  of  blending 
and  laying  on  the  colours,  must  depend  upon  the 
skill  of  the  painter  ;  but,  with  an  ordinary  know¬ 
ledge  of  the  fundamental  rules  of  the  art,  success 
■will  attend  his  efforts.  Few  instructions  can 
possibly  be  given  beyond  the  preparation  of  the 
materials.  Provide  a  small  muller  and  a  piece 
of  marble,  six  or  seven  inches  square,  to  grind 
your  colours  on  ;  a  small  pallet-knife,  and  a  few- 
small  bottles  to  place  the  colours  in.  For  red, 
get  a  drop  of  scarlet  lake;  for  blue,  Prussian 
blue;  yellow,  have  gamboge;  green,  pure  verdi¬ 
gris;  brown,  burnt  umber  and  burnt  sienna; 
black,  lamp-black.  Grind  your  colour  in  the 
balsam  of  Canada,  mixed  with  half  its  bulk  of 
turpentine,  or  a  little  more,  if  too  thick  for  grind¬ 
ing  easy  ;  or  use  mastic  varnish,  w  hich  will  get 
harder  sooner.  To  paint  the  glass  black  round 
the  painting,  dissolve  asphaltum  in  turpentine, 
mixed  with  lamp-black.  To  paint  the  slides, 
you  must  place  your  design  on  paper,  and  then 
the  glass  slide  upon  that;  then  paint  the  glass 
according  to  the  design  beneath. 

G.  Starkey. 

To  Paint  Glass. — ■“  A.  N."  See  preceding  ar- 
tide  to  “  A.  C.  S.” 

To  Gild  on  Glass. — Moisten  the  glass  to  be 
gilded,  with  gin  or  alcohol,  then  float  on  the 
gold  leaf,  and  hold  the  opposite  side  of  the  glass 
to  the  fire;  the  spirit  will  evaporate,  and  the 
gold  will  be  smoothly  attached  to  the  glass. 


Letters  or  figures  may  then  lie  cut  out  on  the 
glass,  and  then  painted ;  by  using  then  a  little 
water,  the  superfluous  parts  may  be  removed. 
Blue  or  black  ground  can  then  be  given  to  the 
gloss.  G.  S. 

To  Platinise  Siltrr  Plates  for  Smee's  Battery. 
— The  silver  plates  must  first  be  roughened,  by 
placing  them  in  nitric  acid,  and  then  washed 
with  wuter.  They  must  not  be  in  the  nitric  acid 
more  than  a  minute  or  two,  or  they  will  be.  dis¬ 
solved.  The  utility  of  roughing  them  is,  that  the 
plalina  may  better  adhere  together.  The  silver 
plates  must  then  be  placed  in  a  dilute  acid  solu¬ 
tion,  with  a  little  nitro-muriate  of  platinu,  which 
metal  is  to  be  thrown  down  by  the  formnliou  of 
a  simple  galvanic  circuit,  in  the  following  man¬ 
ner  : — Take  a  half-pint  jelly  jar,  pour  a  little  wa¬ 
ter  in  the  madder,  slightly  acidulated  with  sul¬ 
phuric  acid,  and  a  piece  of  zinc,  to  which  u  cop¬ 
per  wire  is  soldered  ;  the  silver  plate  must  then  l»e 
cemented  to  the  other  end  of  the  copper  wire,  and 
placed  in  the  metallic  solution ;  in  one  minute 
they  will  receive  a  coating  of  platinum  more  or 
less  thick,  according  to  the  time  they  are  in  the 
solution.  G.  S. 


TO  CORRESPONDENTS. 

L.  H. — Oxygen  gas  may  be  obtained  from  the 
peroxide  of  manganese,  either  by  ignition  alone 
in  an  iron  or  earthen  retort,  or  mixed  with  sul¬ 
phuric  acid,  in  which  case  a  glass  retort  must 
be  employed  with  a  lamp  heat  In  our  next 
Number  tee  intend  giving  a  full  description  of 
oxygen  gas,  with  ei'ery  method  of  procuring  it. 

James  Goulding. — The  following  is  the  formiila 
for  making  Seidlits  powders  as  sold  by  che¬ 
mists  ■ — 

Take  of  tarlarised  soda,  or  Rochelle  salts, 
3  ; 

Carbonate  of  soda,  1  os. 

Mix,  and  divide  into  twelve  poxeders  in  blue 
paper. 

Tartaric  acid,  7  drachms. 

Divide  into  twelve  powders  in  white  paper. 

The  following  is  a  very  refreshing  cooling 
beverage  at  this  season  of  the  year,  arul  may  be 
made  at  a  cheap  rate : — 

Take  of  pouxlered  sugar,  3  os.; 

Carbonate  of  soda,  1  os.; 

Essence  of  lemons,  6  drops. 

Mix,  and  divide  into  twelve  powders  in  blue 
paper. 

Take  of  tartaric  acid,  7  drachms. 

Divide  into  twelve  powders  in  white  paper . 

In  both  these  formulas,  one  poxnler  in  blue  pa - 
paper  is  to  be  dissolved  in  a  half -pint  tumbler 
three  parts  filled  with  cold  water.  One  powder 
in  white  paper,  is  then  to  be  stirred  in,  and  to 
be  drunk  during  effervescence . 


London:  Printed  at  “The  City  Press,'' 1,  Long 
Lane,  Aldersgate,  by  D.  A.  Docow  kt  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Besots,  Holywell  Street,  Strand; 
and  mar  be  had  of  all  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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STARKEY’S  GALVANIC  PLANT- 
PROTECTOR. 

(See  Engraving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir. — The  following  description  of  an  im¬ 
proved  galvanic  plant-protector  of  my 
construction,  may  not  prove  uninterest¬ 
ing  to  your  readers.  It  is  a  very  simple, 
but  efficacious  method  of  preventing  fruit 
and  rose  trees  from  snails,  slugs,  and 
other  insects  ;  it  can  likewise  he  applied 
to  the  protection  of  other  trees  and  plants 
of  all  kinds.  By  your  insertion  of  which, 
you  will  oblige 

Yours  most  respectfully, 

G,  Starkey, 
Chemist,  Acc. 

Church  Street,  Shoreditch. 

Description  of  the  Engraving. 

aaa,  are  three  pieces  of  zinc,  three 
inches  in  diameter,  upon  each  of  which  is 
soldered  a  piece  of  copper  on  the  upper 
and  under  side;  u  n,  the  pieces  of  copper  ; 
a  small  piece  is  cut  out  of  the  centre  of 
each  of  various  sizes,  to  suit  the  circum¬ 
ference  of  the  stalk  of  the  tree,  Sc.  There 
is,  likewise,  a  piece  cut  out  on  one  side,  so 
as  to  enable  the  person  to  place  them  on 
the  various  trees,  fkc.  The  effect  upon  the 
insect  is,  they  receive  a  galvanic  shock 
when  they  come  in  contact  with  the  dis¬ 
similar  metals.  1  propose  that  they  rest 
on  any  convenient  part  of  the  stalk. 

ABSORPTION  OF  LIGHT  BY 
PLANTS. 

It  has  long  been  known,  that  the  green 
colour  of  the  leaves  of  plants  is  produced 
by  the  li ^lit  of  the  sun.  When  seeds  are 
sown  in  a  dark  place,  they  vegetate,  and 
the  plant  grows  with  considerable  lux¬ 
uriance;  but  it  never  has  any  green  co¬ 
lour  as  long  as  the  light  is  excluded.  The 
^leaves  continue  white,  and  this  happens 
although  air  be  freely  admitted.  When 
the  plant  in  this  state  is  exposed  to  the 
light,  the  green  colour  begins  to  appear, 
and  the  plant  assumes  its  ordinary*  habit. 
While  the  plant  remains  white,  it  contains 
but  a  small  quantity  of  combustible  mat¬ 
ter,  and  has  but  little  taste.  W  hen  it  re- 
assmnes  the  green  colour  after  its  expo¬ 
sure  to  the  light,  it  acquires  its  natural 
taste,  and  the  ordinary  quantity  of  com¬ 
bustible  matter. 

It  is  upon  this  principle  that  the  art  of 
blanching  celery  and  other  garden  plants, 
depends;  by  heaping  up  the  earth  about 


the  stems,  we  exclude  the  light,  and  thus 
they  are  deprived  of  any  pungent  taste, 
and  become  white  and  tender.  This  is 
remarkably  illustrated  by  the  following 
observations  of  Professor  Robinson ;  — 
“  Having  occasion  in  autumn,  1774,  to  go 
down  ami  inspect  a  drain  in  a  coal  work, 
where  an  embankment  had  been  made  to 
keep  off  a  lateral  run  of  water  ;  and,  run¬ 
ning  along,  I  laid  my  hand  on  a  very 
luxuriant  plant,  having  a  copious,  deep, 
indented  white  foliage,  quite  unknown  to 
me.  I  inquired  of  the  colliers  what  it 
was,  but  none  of  them  could  tell  me.  It 
being  curious,  I  made  a  sod  be  carried  up 
to  the  day-light,  to  learn  from  the  work¬ 
men  what  sort  of  a  plant  it  was  ;  but  none 

had  ever  seen  any  like  it.  A  few  days 
*  * 

after,  looking  at  the  sod,  as  it  lay  at  the 

mouth  of  the  pit,  I  observed  that  the 

plant  had  languished  and  died  for  want  of 

water,  as  I  imagined  ;  but,  looking  at  it 

more  attentively,  I  observed  that  a  new 

vegetation  was  beginning,  with  little 

sprouting*  from  the  same  stem;  and  this 

new  growth  was  of  a  green  colour.  This 

instantly  brought  to  my  recollection  the 

curious  observations  of  M.  Dufay,  and  I 

•  » 

caused  the  root  to  be  set  in  the  ground 
and  carefully  watered.  I  was  the  more 
incited  to  this,  because  I  thought  that  my 
lingers  had  contracted  a  sensible  aromatic 
smell  by  handling  the  plant.  After  about 
a  week,  this  root  set  out  several  stems 
and  leaves  of  common  tansy.  The  work¬ 
men  now  recollected  that  the  sods  had 
been  taken  from  an  old  cottage  garden 
hard  by,  where  a  great  deal  of  tansy  was 
still  growing  among  the  grass.  I  now 
sent  down  for  more  of  the  same  stuff,  and 
several  sods  were  brought  up,  having  the 
same  luxuriant  white  foliage.  This,  when 
bruised  between  the  fingers,  gave  no  aro¬ 
matic  smell  whatever.  All  these  plants 
withered  and  died  down,  though  carefully 
watered  ;  and  in  each  there  sprouted  from 
the  same  stocks  fresh  stems,  and  a  copious 
foliage,  and  produced,  among  others,  com¬ 
mon  tansy,  fully  impregnated  with  the 
ordinary  juices  of  that  plant,  and  of  a  full 
green  colour.  I  have  repeated  the  same 
experiment  with  great  care  for  lovage, 
mint,  and  caraways.  All  these  plants 
throve  very  well  below  in  the  dark,  but 
with  a  white  foliage,  which  did  not  spread 
upwards,  but  lay  flat  on  the  ground.  In 
all  of  them  there  was  no  resemblance  of 
shape  to  the  ordinary  foliage  of  the  plant. 
All  of  them  died  down  when  brought  into 
day-light,  and  the  stocks  then  produced 
the  proper  plants  in  their  usual  dress,  and 
having  all  their  distinguishing  smells. 
I‘  rom  such  experiments,  I  thought  myself 
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entitled  to  say,  that  the  sun’s  rays  not 
only  produced  the  green  fecula  of  plants, 
but  also  the  distinguishing  juices,  and 
particularly  the  essential  oils.  The  im¬ 
provements  which  have  been  made  in  che¬ 
mical  science  since  that  time,  have,  1 

think,  fully  confirmed  my  conjecture.” _ 

Black's  Lcct .,  i.  533. 

DESCRIPTIVE  GEOLOGY. 

No.  VI. 

GENERAL  INFERENCES. 

Many  celebrated  geologists,  after  careful 
study  of  all  the  phenomena  belonging  to 
these  rocks,  have  formed  the  following  no¬ 
tion  of  their  origin  and  formation.  Gra¬ 
nitic  rocks,  of  various  composition,  they 
say,  appear  to  have  been  disintegrated, 
the  separated  minerals  agitated  in  a  pecu¬ 
liar  manner  in  water,  re-aggregated  in  la¬ 
minae,  and  partially  collected  into  beds. 
At  intervals,  in  this  process,  there  was 
formed  in  the  water  a  chemical  precipitate 
(limestone) — seldom  in  extended  strata, 
frequently  in  limited  lenticular  masses, 
implying  a  merely  local  agency.  There 
is  no  proof  that  organic  beings  had  been 
created ;  no  proof  of  the  emergence  of 
land,  but  evidence  of  watery  movements, 
different  from  the  agitation  of  currents  or 
the  tide. 

To  connect  these  circumstances  toge¬ 
ther,  it  appears  necessary  to  suppose  that 
the  globe  had  cooled  at  the  surface,  so  as 
to  allow  of  the  ocean  collecting  itself  over 
the  granitic  basis  of  the  strata  ;  that  this 
ocean  was  warm,  agitated  by  somewhat 
like  ebullition,  traversed  by  certain  gases 
from  below,  which  assisted  in  the  general 
disintegration  of  the  granite,  and  in  the 
partial  precipitation  of  limestone ;  and 
that  the  general  surface  of  the  earth  was 
hotter  than  the  limits  of  temperature 
within  which  organic  life  has  been  restrict¬ 
ed  by  Providence. 

The  general  condition  upon  which  all 
this  explanation  might  be  made  to  de¬ 
pend,  is  the  hypothesis  that  the  earth,  at 
the  time  of  the  production  of  this  earliest 
system  of  strata,  retained  within,  and  com¬ 
municated  to  the  surface,  a  much  larger 
portion  of  its  original  heat  than  is  now 
experienced. 

Gas  in  London. — The  consumption  of  gas  in 
the  Metropolis,  is  now  reckoned  at  nearly  nine 
millions  of  cubic  feet  in  every  twenty-four  hours, 
giving  a  light  equal  to  that  of  four  hundred  thou¬ 
sand  pounds  of  tallow  candles. 


MINERALOGY. 

No.  XI. 

iron  (  Continued ). 

Trox  is  distinguished  from  every  other 
metal  by  its  magnetical  properties ;  it  is 
attracted  by  the  magnet,  and  acquires,  un¬ 
der  various  conditions,  the  property  of 
magnetism.  Pure  iron  is  of  a  whitish- 
grey,  or  rather  bluish  colour,  very  slightly 
livid;  but,  when  polished,  it  has  a  great 
deal  of  brilliancy.  Its  texture  is  either 
fibrous,  fine  grained,  or  in  dense  plates. 
Its  specific  gravity  varies  from  7.0  to  7.8. 
It  is  extremely  ductile,  and  may,  there¬ 
fore,  be  drawn  into  wire  as  fine  as  a  hu¬ 
man  hair.  It  is  the  only  metal  which 
takes  fire  by  the  collision  of  flint.  Heated 
by  the  contact  of  air,  it  becomes  oxidated. 
It  readily  unites  with  sulphur  by  fusion, 
and  combines  with  carbon,  and  forms  steel. 
All  acids  act  upon  iron.  It  is  capable  of 
combining  with  a  number  of  the  metals  ; 
it  does  not  unite  with  lead  or  bismuth, 
and  very  feebly  with  mercury.  Let  it  be 
supposed  the  leaves  have  received  some 
shining  yellow  pyrites,*  which,  being 
very  heavy,  he  believes  to  be  gold,  or  to 
contain  gold  ;  he  asks  himself  the  follow¬ 
ing  question : — u  How  am  I  to  proceed 
to  know  what  it  is  ?”  I  answer  to  this 
question,  let  him  attempt  to  cut  the  mass 
with  the  point  of  a  knife  ;  if  it  is  gold,  it 
will  be  soft,  and  may  be  cut  like  lead  ;  or 
if  he  strike  it  gently  with  the  end  of  a 
hammer,  it  will  be  indented,  gold  being 
malleable.  If  he  melt  a  small  particle 
with  the  bloAvpipe,  its  colour  will  re¬ 
main  the  same;  but  if  it  be  brittle  and 
hard  to  the  knife  and  hammer,  it  is  a 
proof  that  it  is  not  gold  :  or  if  he  place  a 
fragment  under  the  flame  of  the  blowpipe, 
and  the  sulphur  burn  away,  leaving  the 
scoria  that  is  attracted  by  the  magnet, 
this  proves  it  to  be  a  combination  of  sul¬ 
phur  and  iron,  which  is  answering  this 
important  question  with  great  facility  :  or 
if  he  put  a  few  of  the  particles  into  a 
watch-glass,  and  drop  a  little  acid  upon  it, 
and  hold  it  over  the  flame  of  a  spirit-lamp 
until  it  boils,  if  it  is  gold,  no  attraction 
will  take  place  ;  but  if  not,  an  efferves¬ 
cence  and  change  of  colour  will  be  tbe  re¬ 
sult,  which  shows  that  the  substance  is 
acted  upon  by  acid  ;  divide  the  contents, 
and  place  it  in  a  test-tube  with  a  little 
distilled  water;  let  fall  into  one  of  the 
test-tubes  a  solution  of  prussiate  of  pot- 


*  How  many,  having  met  with  this  cc  mmon 
substance,  both  abroad  and  at  home,  have  trea¬ 
sured  it  with  the  greatest  secrecy,  believing  they 
had  discovered  a  gold  mine,  &e. 
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ash,  the  liquid  will  become  of  a  beautiful 

blue  colour;  the  iron  of  the  pyrites  being 

dissolved  bv  the  acid,  and  held  in  solution 
# 

in  the  water,  is,  as  it  were,  regenerated 
and  precipitated  in  the  form  of  prussian- 
blue,  after  which  the  water  becomes 
again  clear  ;  drop  into  the  other  test-tube 
a  little  tincture  of  galls  or  gallic  acid,  the 
solution  will  instantly  become  black.  I  he 
product,  thus  obtain'  d,  is  a  gallate  of  iron, 
or  the  ink  of  commerce.  These  easy  proofs 
cannot  fail  to  give  pleasure  to  the  learner, 
and  show  that  the  steps  to  the  attain¬ 
ment  of  some  knowledge  of  minerals  are 
by  no  means  difficult.  The  moist  or  hu¬ 
mid  way  of  assaying  the  ores  of  iron,  is 
the  following  : — A  certain  quantity  of  iron 
ore  is  reduced  to  powder,  and  digested  with 
about  six  parts  of  muriatic  acid,  which 
takes  up  the  iron  and  such  earths  as  are 
soluble  in  that  acid,  and  leaves  the  silex 
and  the  sulphur  behind,  after  which,  the 
solution  is  saturated  with  potash  (or,  if 
the  ore  contains  any  copper,  with  ammo¬ 
nia),  which  precipitates  the  iron  in  the 
state  of  an  oxide  along  with  the  dissolved 
earth  ;  it  is  then  dried  and  heated  to  red¬ 
ness.  and  afterwards  digested  in  dilute 
nitric  acid,  which  takes  up  all  the  earths 
and  leaves  the  iron  behind,  which,  on  ac¬ 
count  of  its  being  so  highly  oxidated,  loses 
its  solubility  in  that  acid  ;  it  is  then  freed 
from  the  acid  by  washing  with  water,  and 
afterwards  recovered  by  charcoal  or  any 
other  inflammable  matter  which  has  a 
stronger  aflinity  for  oxygen  than  the  iron. 
The  metal  found  in  the  crucible  indicates 
the  proportion  of  the  metal  contained  in 
a  given  quantity  of  the  ore. 

METHOD  OF  OBTAINING  IRON. 

The  general  process  by  which  iron  is 
extracted  from  its  ores,  is  first  to  roast 
them  by  a  strong  heat,  to  expel  the  sul¬ 
phur,  carbonic  acid,  and  other  mineral¬ 
izers  which  can  he  separated  by  heat.  The 
remaining  ore,  being,  reduced  to  small 
pieces,  is  mixed  with  charcoal  or  coke  ; 
and  is  then  exposed  to  an  intense  heat,  in 
a  close  furnace,  excited  by  bellows;  the 
oxygen  then  combines  with  the  carbon, 
forming  carbonic  acid  gas  during  the 
process,  and  the  oxide  is  reduced  to  its 
metallic  state.  There  are  likewise  some 
fluxes  necessary  in  order  to  facilitate  the 
separation  of  the  melted  metal.  The  ma¬ 
trix  of  the  iron  ore  is  generally  either  ar¬ 
gillaceous  hr  calcareous,  or  sometimes  a 
portion  of  silicious  earth  ;  but  whichever 
of  these  earths  is  present,  the  addition  of 
one  or  both  of  the  others  makes  a  proper 
flux.  These  are,  therefore,  added  in  due 


proportion,  according  to  the  nature  of  the 
ores;  and  this  mixture,  in  contnct  with  the 
fuel ,  is  exposed  to  a  heat  sufficient  to  re¬ 
duce  the  oxide  to  its  metallic  state. 

The  metal  thus  obtained,  and  called 
smelted,  pig,  or  cast  iron,  is  far  from  be¬ 
ing  pure,  always  retaining  a  considerable 
quantity  of  carbon  and  oxygen,  as  well 
as  several  heterogeneous  ingredients.  Ac¬ 
cording  us  one  or  other  of  these  predomi¬ 
nates,  the  property  of  the  metal  differs. 
\V1  lere  the  oxygen  is  present  in  a  large 
proportion,  the  colour  of  the  iron  is  whit¬ 
ish  grey,  it  is  extremely  brittle,  and  its 
fracture  exhibits  an  appearance  of  crys¬ 
tallization  :  where  the  carbon  exceeds,  it 
is  of  a  dark  grey,  inclining  to  blue  or 
black,  and  is  less  brittle.  The  former  is 
the  white,  the  latter  the  black  crude  iron 
of  commerce.  The  grey  is  intermediate 
to  both.  In  many  of  these  states,  the 
iron  is  much  more  fusible  than  when  pure; 
hence  it  can  he  fused  and  cast  into  any 
form  ;  and,  when,  suffered  to  cool  slowly, 
it  crystallizes  in  ociahedra.  It  is  also 
much  more  brittle,  and  cannot,  therefore, 
he  either  flattened  under  the  hammer,  or 
by  the  laminating  rollers. 

To  obtain  the  iron  more  pure,  or  to  free 
it  from  the  carbon  with  which  it  is  com¬ 
bined  in  this  state,  it  must  he  refined  by 
subjecting  it  to  the  operations  of  melting 
and  forging,  lly  the  former,  in  which 
the  metal  is  kept  in  fusion  for  some  time, 
and  constantly  kneaded  and  stirred,  the 
quantity  of  carbon  and  oxygen  it  contains 
are  combined,  and  the  produced  carbonic 
acid  gas  is  expelled  ;  the  metal  at  length 
becomes  viscid  and  stiff ;  it  is  then  sub¬ 
jected  to  the  action  of  a  very  large  ham¬ 
mer,  or  to  the  more  equal,  but  less  forcible 
pressure  of  large  rollers,  by  which  the 
remaining  oxide  of  iron,  and  other  impu¬ 
rities,  not  consumed  by  the  fusion,  are 
pressed  out.  The  iron  is  now  no  longer 
granular  nor  crystallized  in  its  texture  ;  it 
is  fibrous,  soft,  ductile,  malleable,  and 
totally  infusible.  It  is  termed  forged, 
wrought,  or  bar  iron,  and  is  the  metal  in 
a  purer  state,  though  far  from  being  abso¬ 
lutely  pure. 

THE  CHEMIST. 

OXYGEN.  # 

Oxygen  is  one  of  the  most  important 
agents  in  the  chemical  phenomena  of  na¬ 
ture,  or  in  the  processes  of  art.  There  is 
scarcely  a  process  in  which  it  has  not  some 
share. 

Oxygen  gas  is  a  discovery  of  modern 
chemistry,  being  first  discovered  by  Dr. 
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Priestley  in  the  year  177E  who  gave  it 
the  name  of  dephlogisticated  air.  It  was 
afterwards  called  highly  respirable  air. 
Scheele,  who  discovered  it  in  1775,  gave 
it  the  name  of  empyrese  air.  It  was  call¬ 
ed  vital  air  by  Condorcet ;  and  Lavoisier 
gave  it  the  name  of  oxygen  gas,  or  oxy¬ 
genous  gas,  by  which  name  it  has  since 
been  distinguished. 

Oxygen  gas  is  most  easily  obtained  by 
the  following  process: — Take  a  quantity 
of  native  oxide  of  manganese  ;  introduce 
it  into  the  iron  bottle,  a,  into  the  neck  of 
which  apply  the  bent  tube,  B,  which  is 


ther  at  the  joining,  c  D.  The  bottle,  thus 
prepared,  is  to  be  exposed  to  the  heat  of  a 
furnace,  or  to  that  of  an  open  fire.  As 
soon  as  the  heat  is  applied,  the  atmosphere 
within  the  bottle  is  driven  off,  and,  as  the 
bottle  becomes  red  hot,  the  quantity  of  air 
which  passes  off  is  greatly  increased.  Let 
the  end  of  the  tube  connected  with  the 
bottle  be  introduced  under  the  shelf  in  the 
pneumatic  trough,  and  the  bubbles  of  air 
will  pass  through  the  water,  and  may  be 
received  in  jars  filled  with  water,  inverted 
over  the  opening  in  the  shelf,  with  their 
mouths  immersed. 

Oxygen  gas  may  also  be  obtained,  by 
treating  what  is  called  in  chemistry  the 
red  oxide  of  mercury,  in  a  similar  manner. 
This  gas  may  also  be  procured,  by  intro¬ 
ducing  into  a  glass  retort  a  quantity  of 
the  same  substance  as  in  the  first — viz. 
oxide  of  manganese,  reduced  to  powder, 
adding  an  equal  quantity  of  sulphuric 
acid,  and  applying  a  moderate  heat.  Or 
it  may  also  be  obtained  from  the  substance 
called  nitre  or  saltpetre,  exposed  to  a  red 
heat  in  an  earthen  or  coated  glass  retort. 

In  all  these  methods  of  obtaining  oxy¬ 
gen  gas,  it  is,  perhaps,  unnecessary  to 
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mention,  that  it  must  be  received  in  the 
pneumatic  apparatus  in  the  same  way  as 
has  been  directed  for  procuring  it  from 
the  oxide  of  manganese,  exposed  to  heat 
in  the  iron  vessel ;  and  in  whatever  way 
it  is  obtained,  the  chemical  change  which 
takes  place  is  thus  explained.  Oxygen 
gas  consists  of  two  ingredients,  the  one 
which  is  called  its  base,  and  the  other  ca¬ 
loric.  In  the  oxide  of  manganese,  this 
base  is  combined  with  the  metallic  sub¬ 
stance  ;  and  when  this  compound  is  ex¬ 
posed  to  a  sxifficient  temperature,  the  oxy¬ 
gen  having  a  greater  attraction  for  caloric 
than  for  the  metal,  combines  with  it,  and 
passes  off  in  the  state  of  gas.  The  same 
changes  take  place,  when  the  process  for 
obtaining  the  gas  by  means  of  the  red 
oxide  of  mercury  is  employed  ;  when  the 
sulphuric  acid  is  added  to  the  oxide  of 
manganese,  it  combines  with  it  at  a  lower 
rate  of  oxidation,  and  becomes  solid.  But 
no  liquid  substance  can  become  solid, 
without  being  deprived  of  the  caloric  ne¬ 
cessary  to  retain  it  in  the  state  of  fluidity. 
The  caloric  which  retained  the  sulphuric 
acid  in  the  liquid  state,  combines  with  the 
oxygen  of  the  manganese,  assumes  the 
fluid  or  gaseous  form,  and  makes  its  escape. 
This  is  an  example  of  double  affinity.  The 
sulphuric  acid  unites  with  a  lower  oxide  of 
manganese,  and  forms  a  solid  ;  while  the 
caloric  combines  with  the  base  of  oxygen, 
and  appears  in  the  form  of  oxygen  gas. 
Oxygen  gas,  thus  obtained,  possesses  many 
of  the  properties  of  common  air.  It  is  co¬ 
lourless,  invisible,  elastic,  and  may  be  in¬ 
definitely  expanded  or  compressed. 

Water  does  not  sensibly  absorb  this  gas, 
but,  by  means  of  strong  pressure,  it  may 
be  made  to  combine  with  it,  and  to  retain 
half  its  solution  in  bulk.  The  water,  thus 
impregnated,  is  not  sensibly  different  from 
common  water  in  taste  or  smell,  but  is 
said  to  have  proved  a  useful  remedy  in 
some  diseases.  A  person  of  the  name  of 
Searle  has  lately  obtained  a  patent  for  im- 
pregnating)  water  with  oxygen.  It  is 
sold  in  bottles  by  druggists  and  venders 
of  soda  water,  and  is  a  very  refreshing 
summer  beverage. 

If  a  jar  or  phial  is  filled  with  oxygen 
gas,  a  lighted  candle  introduced  into  it 
burns  with  greater  brilliancy,  and  pro¬ 
duces  a  greater  degree  of  heat  than  in  a 

similar  vessel  filled  with  common  air.  If 

a  candle  be  blown  out,  and,  while  the  snuff 
is  red  hot,  introduced  into  a  vessel  filled 
with  oxygen  gas,  it  rekindles  with  a  slight 
explosion,  and  burns  with  the  same  splen¬ 
dour.  A  candle  in  a  vessel  filled  with 
oxygen  gas,  burns  much  longer  than  in 
the  same  quantity  of  atmospheric  air. 
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Oxygen  gas  is  essentially  necessary  for 
respiration.  No  breathing  animal  can  live 
in  air  which  does  not  contain  some  propor¬ 
tion  of  oxygen  gas  ;  and  numerous  experi¬ 
ments  have  proved,  that  animals  live  a 
much  longer  time  in  pure  oxygen  gas, 
than  in  an  equal  bulk  even  of  atmospheric 
air.  Into  a  vessel  filled  with  common  air, 
and  inverted  over  water,  Count  Morozzo 
introduced  a  number  of  sparrows  in  suc¬ 
cession,  and  observed  the  effects.  The 
following  were  the  results  of  the  experi¬ 
ments  : — 

Hours.  Min. 

The  first  sparrow  lived  ....  3  0 

The  second  .  0  3 

The  third  .  0  1 


The  experiment  was  repeated,  by  filling 
the  same  vessel  with  oxygen  gas,  and  he 
obtained  the  following  results  : — 


Hours. 

Min. 

The  first  sparrow  lived  . . , 

..  5 

23 

The  second  . 

o 

10 

The  third . 

30 

Two  sparrows  were  then 

put  in  toge- 

ther ;  the  one  lived  for  an  hour,  but  the 
other  died  in  about  twenty  minutes. 

Oxygen  combines  with  a  great  number 
of  bodies,  and  forms  compounds  with 
them.  »  It  is  always  presented  to  us  in  a 
state  of  combination.  In  examining  its 
properties,  it  is  always  a  compound,  and 
these  properties  are  ony  cognizable  to  our 
senses  in  that  state. 


SOLUTION  OF  QUEItY  IN  No.  273. 


Given  (I)  +  xy  =  91 

(2)  ry  —  y1  —  0 
Subtract  (3)  x%  -f-  y*  =  85  ; 

From  (2nd)  x  —  ^  ^.J!- L  substitute  this  n  (3); 

y 

rp,  •  36  -f  12y*  -|-  y*  .  , _ nr 

Then  squaring  - - - 1 — l—Z—  y*  =  85; 

Clearing  36  -(-  12  y*  -f-  y*  -f  y1  =  85  y*; 
Transposing  2y4  —  73  y*  =  —  36  ; 

Dividing  by  2  y‘ —  -^—y*  ~  —  I®? 

Completing  square  y‘  —  —  y*  +(— J*  =  (  ~  18 

£  4  4  ' 


__  5239  _ 
16 


6041 


16 

Extracting  the  root  y*  — — *=-f-  v^->->*  * 

4  —  16 


Transposing  y*  =  — 

4  4 

144 

-  • 

“  4  ’ 

=  36  ; 

Extracting  the  root  y=  6  ;  therefore  the  value  of  x 
is  easily  ascertained. 

I.  Y'ates. 

8th  Bait.  It.  A. 
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MISCELLANEA. 


FOREIGN  RAILROADS. 

Railroad  between  Paris  and  the  Belgian  Fron- 
er. — We  quote  the  following  from  the  Debats : — 
The  Government,  we  are  informed,  has  received 
roposals  from  eminent  capitalists,  experienced 
1  railroad  undertaking,  for  commencing  imme- 
iately  the  line  to  the  Belgian  frontier.  They 
re  said  to  have  offered  to  undertake  the  line  as 
ir  as  Pontoise,  engaging  not  to  issue  shares  till 
fter  the  expiration  of  twelve  months,  in  order 
ot  to  interfere  with  the  Minister  of  Finance  in 
is  negotiations  for  the  intended  loan.  For  the 
ime  being  they  would  not  undertake  to  carry  the 
ine  beyond  Pontoise,  but  would  come  to  a  deter¬ 
mination  early  next  session ;  and  in  case  they 
efuse  to  continue  the  road,  the  Government  would 
lave  the  right  reserved  to  purchase  all  their 
forks-  at  cost  price  whenever  it  might  please, 
ither  on  its  own  account,  or  that  of  another  com- 
>any.  During  the  last  conferences  on  this  sub- 
ect,  there  is  said  to  have  been  a  serious  discus- 
ion  upon  the  eligibility  of  substituting  a  line  to 
Ireil  for  that  to  Pontoise.  This  would  double 
he  distance,  and  make  nearly  one-fourth  of  the 
ine  between  Paris  and  Lille.  The  completion 
)f  this  project,  which  is  evidently  advantageous 
o  the  State  and  the  country,  is  worthy  of  all  the 
solicitude  of  the  Ministry  and  the  consideration 
)f  the  Chambers.  It  would  be  a  good  close  to  a 
session  which  has  turned  to  protit  the  doctrines 
>f  peace  and  order,  to  vote  in  favour  of  a  vast 
work  of  pacification,  tending  to  cement  the  union 
between  France  and  Belgium,  and  strengthen  our 
position  in  regard  to  the  rest  of  Europe.  It  is, 
moreover,  evident,  from  the  unanimous  desire  of 
she  Chamber  and  the  country,  to  see  France 
lome  to  a  positive  decision  on  the  question  of 
railroads,  that  the  presentation  of  a  Bill  on  this 
subject  shpuld  not  be  delayed  till  the  end  of  the 
present  session.” 

Railroads  in  Germany. — f‘  We  are  assured," 
says  the  Baden  Gazette,  “  that  the  King  ofWur- 
temberg  has  given  his  assent  to  the  formation  of 
a  railroad  from  Heilbrunn  to  Friedrichsafen  by 
Ulm,  and  that  the  works  will  be  immediately 
commenced." 

Railroads  in  Italy. — A  Leghorn  letter  men¬ 
tions,  that  the  Tuscan  Government  has  author¬ 
ized  the  formation  of  a  railroad  Irom  that  city  to 
Florence,  passing  by  Pisa.  The  works  are  to  be 
commenced  between  Leghorn  and  Pisa.  We 
learn  from  Venice  that  the  long  bridge,  which  is 
to  be  constructed  across  the  Lagunes,  from  the 
continent  to  the  city,  for  the  passage  of  the  Milan 
railroad,  will  shortly  be  commenced.  This  gi¬ 
gantic  construction,  which  will  cost  4,830,000 
lire  (or  3,671,400  francs),  is  to  serve  as  an  aque¬ 
duct  at  the  same  time,  and  by  this  means  Venice 
will  be  furnished  with  a  constant  supply  of  fresh 
w  ater.  ,  _ 

Self-winding-up  Clocks. — A  collection  of  very 
curious  clocks,  upon  a  principle  entirely  new,  is 
to  be  seen  in  a  room  appropriated  for  the  purpose 
at  the  lloyal  Polytechnic  Institution.  The  in¬ 
venter,  M.  Moineau,  a  French  mechanician,  has 
approximated  them,  in  their  construction,  as 
nearly  as  possible,  to  the  solution  of  the  perpe¬ 


tual-motion  problem.  The  means  by  which  they 
are  made  “  to  go"  are  altogether  of  a  novel  kind. 
Thus,  fire  (in  a  fire-place),  water  (in  a  cistern), 
air  (in  a  chimney),  the  opening  of  a  door,  or  any 
constantly-occurring  motion,  is  made  use  of  by 
the  inventer  as  a  primum  mobile,  and  the  results 
are  truly  extraordinary.  On  the  present  occa¬ 
sion  we  must  confine  ourselves  to  a  description 
of  one  of  these  time-pieces  ;  it  may  possibly  serve 
as  a  key  to  the  others  ;  at  all  events  the  clocks, 
on  examination,  will  speak  for  themselves.  The 
first  object  is,  to  fix  the  time-piece  in  its  intended 
locality — say  on  a  bracket  in  the  hall  of  a  house. 
Behind  the  clock  a  simple  piece  of  machinery  is 
attached  to  the  wall,  having  affixed  thereto  a 
wire  conductor,  wtth  a  spring  catch  at  the  street- 
door.  As  often  as  the  door  is  opened,  the  wire 
■winds  up  a  weight ;  should  it  previously  be  fully 
wound  up,  no  effect  is  produced,  but  if  not,  the 
peverse  is  the  case.  The  whole  of  this  machinery 
is  hid  from  the  view  in  the  wall,  and  between  it 
and  the  clock  there  is  a  secret  connexion.  Mo¬ 
tion  is  communicated  to  the  time-piece  by  a  com¬ 
pensation  lever,  loaded  at  one  end  with  a  weight, 
and  regulated  by  a  pendulum.  When  this  weight 
has  drawn  down  the  lever  to  its  limit,  a  mechani¬ 
cal  arrangement  permits  the  lever  to  be  acted 
upon  by  the  powers  husbanded  in  the  wall,  the 
operation  of  which  is  instantly  to  restore  the  lever 
(weight  and  all)  to  its  original  starting-place, 
whence  it  again  proceeds  on  its  work.  A  primary 
motive  power,  sufficient  for  twenty-four  hours,  is 
obtained  by  once  opening  the  street-door  in  that 
time.  Whenever  this  is  the  case,  a  clock  will 
go  correctly  as  long  as  the  materials  last  of  which 
it  is  composed.  The  other  varieties  are  equally 
as  curious  and  ingenious  as  the  one  described. 

Clever  Invention  for  Stone  Quarries. — The 
Alsace,  of  Stratsburgh,  states,  that  a  native  of 
that  town,  named  Muller,  has  invented  a  simple 
and  cheap  machine,  set  in  motion  by  the  force  of 
a  single  dog,  turning  like  a  horse  in  a  mill, 
whereby  a  stone  in  its  roughest  state  is,  in  five 
minutes,  cut  into  a  regular  shape  fit  for  build¬ 
ing,  and  its  faces  have  an  unusual  smoothness. 
This  machine  is  capable  of  working  twelve  stones 
in  an  hour,  or  144  in  a  day  of  twelve  hours,  being 
equal  to  the  labour  of  forty  men  employed  for 
the  same  time.  Muller  (adds  the  journal)  pos¬ 
sesses  several  quarries  of  stone,  both  hard  and 
soft,  and  works  his  mill  daily  in  the  presence  of 
numerous  spectators. 

New  Type-founding  Machine. — A  letter  from 
Boston  (United  States)  gives  the  following  notice 
of  a  new  machine  for  casting  types : — “  A  ma¬ 
chine  has  been  invented  and  built  by  Mr.  Peter 
Sturtevant  and  Mr.  Edward  Starr,  the  head  me¬ 
chanics  of  the  Boston  Type  and  Stereotype 
Foundry,  which  is  likely  to  be  of  a  very  import¬ 
ant  use  in  the  art  of  type-making.  It  is  a  ma¬ 
chine  for  casting  the  type,  by  merely  turning  the 
crank,  thereby  avoiding  the  laborious  and  dila¬ 
tory  process  of  casting  by  hand,  lhe  operation 
of  this  machine  may  be  performed  by  a  boy,  or  a 
person  entirely  unskilled,  with  double  the  rapid¬ 
ity  of  the  best  caster;  and  so  much  greater  is  the 
force  by  which  the  metal  is  injected  into  the 
moulds  than  that  exerted  in  casting  in  the  usual 
method,  there  is  rarely,  if  ever,  an  imperfect  face 
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in  casting  the  most  slender  and  difficult  letter 
There  is,  besides,  less  waste  of  metal  than  in  the 
ordinary  mode  of  casting." 


INSTITUTIONS. 

I.KCTORE9  DURING  THE  WEEK. 

London  Mech'inict  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  June 
16,  A.  J.  Mason,  Esq.,  on  the  United  States. 
Friday,  June  18,  Signor  Ziliani,  on  Italian 
Literature.  At  half  past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
June  17,  H.  Hersee,  Esq.,  on  the  Genius  and 
Writings  of  “  Boz."  At  half-past  eight. 

Bermondsey  and  Botherhithe  Literary  and  Scien¬ 
tific  Institution,  4$,  Church  Street,  Rothei- 
hithe. — Monday,  June  14,  Discussion.  At 
half-past  eight  precisely. 

Poplar  Institution,  East  India  Road. —  Tuesday, 
June  15,  J.  Bateman,  Esq.,  on  the  Conduct  of 
Life.  At  half-past  eight  precisely. 

QUERIES. 

How  to  deposit  lead,  by  the  electrotype  press, 
on  a  metallic  mould  ?  I  have  done  it  with  cop¬ 
per,  but  have  not  succeeded  with  lead.  1  used 
acetate  of  lead.  P.  M.  S. 

Why  are  different  woods  employed  in  the  ma¬ 
nufacture  of  violins  for  the  making  of  the  top  and 
bottom  ;  would  not  an  equal  density  throughout 
produce  a  more  perfect  vibration?  Also,  what 
is  the  name  of  the  different  woods  employed,  and 
where  can  I  obtain  some,  and  about  what  price  is 
it  per  foot?  P.  SiLKm. 


ANSWERS  TO  QUERIES. 

Balloons. — I  beg  to  inform  “  J.  P.",  that  the 
balloons  he  mentions  are  made  of  gold-beater's 
skin,  and  the  edges  neatly  joined  with  a  little 
gum-water.  W.  T.  B. 

“  W."  wishes  to  know,  if  a  round  wire  were 
placed  in  the  electrotype,  whether  the  copper 
would  be  deposited  all  round  die  wire.  Yes,  it 
would ;  and  may  be  removed  from  off  the  wire,  if  a 
little  care  is  exercised,  and  the  wire  had  been 
previously  straight,  forming  a  copper  tube.  I 
have  a  copper  tube  I  made  that  way.  He  also 
wishes  to  know  where  muriate  of  copjier  can 
be  obtained,  and  the  ptice.  Pure  muriate  ol 
copper  is  Is.  M.  per  ounce,  and  may  be  bought 
at  any  operative  chemist's.  He  can  make  it  in 
the  following  manner:—  Dissolve  copper  leaf,  or 
filings  of  copper,  in  muriatic  acid;  assist  the  so 
lution  by  heat.  He  may  lower  the  strength  of  it 
by  water.  G.  S. 

To  Construct  a  Cheap  Pneumatic  Trough. — 
A  cheap  and  efficacious  one  may  be  constructed 
of  wood  of  the  following  dimensions  . — One  foot 
ami  a  half  long,  one  foot  wide,  and  ten  inches 
deep,  which  must  Ire  furnished  with  a  shelf  on 
one  side,  seven  inches  from  the  bottom  of  the 


trough.  Two  holes  must  be  made  in  the  shelf 
for  the  conveyance  of  the  gas  to  the  receiver. 
Run  a  little  resin  or  pitch  down  the  joinings, 
and  give  it  a  coating  of  white  paint;  the  expense 
of  which  will  not  exceed  one  shilling. 

G.  Stark  by,  Chemist,  Acc. 
Church  Street,  Shoreditch. 

TO  CORRESPONDENTS. 

An  Old  Subscriber. — Rectified  spir  Is  of  turpen¬ 
tine  is  the  only  article  that  u-ill  remove  paint 
spots  from  any  kind  of  clothing.  The  disagree¬ 
able  snull  arising  from  it  may  be  prevtnUd  by 
mixing  it  with  a  little  essence  of  lemons. 

A  Perj»etual-Motion  Seeker. —  With  respect  to  his 
first  problem,  no  sufficient  force  can  possibly  be 
employed  to  cowry  the  nurcury  to  its  former 
position.  He  Jorgets  that  it  must  be  comryed 
to  the  top  of  the  cistern,  and  that  by  means  of 
a  tube ;  but  mercury ,  any  more  than  t cater, 
would  not  rise  above  its  lei'el.  His  other  plan 
we  cannot  see  to  be  atoll  feasible.  If  a  is  s nf- 
ficiently  strong  to  draw  B  to  it,  how  is  B  to  be 
again  drawn  from  it  f  but  allowing  n  to  be  in¬ 
tercepted  by  K,  how  is  it  to  get  to  A  at  all  i 

A  Reader  of  our  Magazine. —  We  refer  him  to 
rot.  4,  page  .’111,  where  he  willftid  the  method 
of  making  soda  water  explained.  This,  how¬ 
ever,  is  not  the  process  adopted  by  large  manu¬ 
facturers.  The  soda  watt  r  manufactund  by 
them,  and  which  is  commonly  sold  in  bottles,  is 
made  by  charging  the  water,  by  means  of  an 
engine,  with  carbonic  acid  gas.  These  engines 
vary  in  price  from  40/.  to  200/. 

We  hare  received  solutions  of  Herbert  G.'s  equa¬ 
tion  from  If.  V.  Crass weller,  T.G., and  H.  D. ; 
but  we  cannot  insert  more  than  one;  and  that 
which  we  have  given  was  already  in  type. 

C.  A.  R. — If  a  pair  of  scales  fe  equally  balanced, 
there  must  be  an  addition  of  weight  in  order  to 
make  one  scale  descend  lower  or  nearer  the  cen¬ 
tre  of  the  earth  than  the  other,  and  the  scale 
will  descend  in  proportion  to  the  weight.  Sow 
if  this  wxight  be  withdrawn,  the  power  of  gra¬ 
vity  not  being  sufficient  of  itself  to  keep  1 1  in 
the  same  position,  it  will  necessarily  go  back  to 
its  former  one  ;  and  the  force  of  the  equilibrium 
being  greater  than  the  gravity,  that  power  it 
lost  in  it. 

G.  R.  will  find  a  fall  description  of  a  steam-en¬ 
gine  in  the  Penny  Mechanic,  rot.  1,  pages  1, 
2,  and  3,  with  an  engraving,  and  the  manner 
in  which  the.  piston  it  acted  on  by  the  st  am. 

T.  Reeves,  junior. — Hit  paper  on  electricity  was 
received  too  late  fur  inse  rtion  in  the  present 
Sumlter. 

A  Geologist- — -According  to  Cocker,  the  Lb.  troy 
is  in  the  proportion  of  12  to  16  to  the  lb.  aroir- 
dupoise. 


London:  Printed  at '•  Tub  City  Pasts,"  i,  Long 
Lane,  Aldersgatc,  by  D  A.  Doodnky  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur- 
day,  by  G.  Berger,  Holywell  Street,  Strand 
and  may  be  had  of  all  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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VIEW  OF  ASTLEY  S  AMPHITHEATRE, 

Is  it  appeared  on  Fire  on  Tuesday  Morning ,  June  8 th  ;  taken  from  the  back  part  of  the  Premisesf 

by  permission  of  Mr.  Ducrow. 
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DESTRUCTION  OF  A  ST  LEY’S  AM- 
PH  I  THEATRE  RY  FIRE. 

In  the  front  page  we  give  an  engraving  of 
the  destruction  by  fire  of  this  favourite 
place  of  amusement  on  Tuesday  morning, 
June  8th,  taken  from  the  hack  part  of  the 
premises,  and  which  gives  a  most  interest¬ 
ing  view  of  the  scene  us  it  occurred.  It 
was  one  of  the  most  extensive  tires  that 
have  happened  in  the  Metropolis  since 
the  destruction  of  the  Royal  Exchange  in 
1h3S;  and  all  that  now  remains  of  this 
elegant  and  extensive  building,  is  a  black 
mass  of  rubbish,  and  portions  of  the  differ¬ 
ent  lofty  walls  connected  with  the  estab¬ 
lishment.  Although  the  theatre  from  the 
street  appeared  to  be  a  confined  building, 
yet  now  as  it  has  been  laid  in  ruins,  to  the 
surprise  of  all,  it  occupied  a  much  larger 
site  of  ground  than  that  on  which  any  of 
our  national  theatres  stand.  The  event 
throughout  the  whole  of  the  Metropolis 
excited  an  extraordinary  sensation,  from 
the  circumstance  that  this  is  the  third 
time  it  has  been  laid  in  mins  by  a  similar 
catastrophe,  and  each  attended  by  the  loss 
of  human  life.  The  neighbourhood  of 
this  unfortunate  calamity  was  first  aroused 
by  the  loud  cries  of  those  within  tire  build¬ 
ing  for  assistance,  followed  by  the  unusual 
occurrence  of  hor$e3  going  at  full  speed 
through  Stangate  Street,  Amphitheatre 
Row,  and  the  M  estminster  Road  ;  at  the 
same  time  was  heard  the  springing  of  rat¬ 
tles,  intermixed  with  the  cry  of  “  Fire.’’ 
Upon  its  being  discovered  that  the  theatre 
was  in  a  blaze,  the  confusion  that  ensued 
baffles  description;  for  while  one  party 
were  attempting  to  stop  the  progress  of 
the  flames,  the  other  and  far  greater  were 
using  their  utmost  exertions  to  remove 
the  stud  of  horses  from  the  stables  ;  a  stud 
which  is  unrivalled,  not  only  in  England, 
but  throughout  Europe.  Although  the 
docility  of  the  animals  is  universally 
known,  yet  the  grooms  and  attendants 
had  the  greatest  difficulty  in  rescuing 
them.  Several  of  the  poor  creatures,  on 
being  loosened,  endeavoured  to  enter  the 
arena  in  which  they  were  wont  to  amuse 
all  who  visited  this  delightful  place  of 
amusement— particularly  the  ponies,  for 
they  began  snorting  and  .plunging  about 
in  a  most  terrific  manner;  and,  had  it-not 
been  for  the  extraordinary  control  which 
the  groom  possessed  over  the  animals,  the 
lo->s  must,  of  necessity,  have  been  very 
great.  1  lie  public  are,  perhaps,  not  aware, 
that  the  stables  completely  surrounded  the 
ring,  and,  to  reach  those  on  the  south  side, 
It  would  be  necessary  to  cross  the  arena.  In 
this  department  were  five  horses  and 


jackass,  which  was  about  coming  out  as 
the  hero  of  the  amphitheatre.  It y  the  in¬ 
trepidity  of  a  Herman  rider,  named  York, 
three  of  the  horses  in  this  part  of  the  build¬ 
ing  were  saved.  Regardless  of  the  danger, 
he  rushed  across  the  ring,  although  the 
fire  was  raging  in  a  furious  manner  about 
him,  and  brought  out  a  horse  each  time. 
On  making  a  fourth  attempt,  the  fire  be¬ 
came  so  intolerable,  as  to  catise  one  of  the 
horses,  on  reaching  the  centre  of  the  ring, 
to  drop,  where  it  perished.  Another  horse 
and  the  donkey  perished  in  their  stalls; 
but,  fortunately,  neither  of  these  animals 
was  of  so  great  a  value  as  the  rest.  At 
the  time  the  fire  broke  out,  there  were 
about  fifty  horses  in  the  stables,  besides 
two  zebras  and  some  asses.  It  is  a  matter 
of  the  utmost  astonishment  to  those  con¬ 
nected  with  thee>tahlishment,  considering 
the  rapidity  of  the  flames,  that  so  many 
were  saved  ;  as  within  eight  minutes  from 
the  first  discovery  of  the  fire,  the  flames 
were  to  he  seen  rushing  out  from  the  dif¬ 
ferent  windows  connected  with  the  the¬ 
atre;  and  although  it  was  day-light,  yet 
so  great  was  their  intensity,  that  they  il¬ 
luminated  the  whole  of  the  horizon  round 
the  Metropolis.  Some  idea  of  the  vastness 
of  the  fire  may  he  formed,  when  it  is 
stated,  that  the  front  of  the  theatre  extends 
from  opposite  the  York  Hoad  to  Amphi¬ 
theatre  Street,  and  up  by  the  opening 
which  has  recently  been  made,  for  the  ptir- 
pose  of  forming  the  new  line  of  road  from 
^  ork  Hoad  to  Vauxhall.  Mr.  Ducrow’s 
house,  which  joined  the  establishment, 
was  separated  only  by  a  partition  of  wood, 
and  was  crowded  with  articles  of  the  most 
elegant  and  costly  description,  the  whole 
of  which,  with  few  exceptions,  have  been 
completely  destroyed.  I  he  lire,  at  one 
time,  had  an  awful  appearance  ;  the  houses 
that  surrounded  it  were  in  imminent  dan¬ 
ger,  some  of  them  being  ignited,  and  creat¬ 
ing  (as  may  be  imagined)  additional  fears; 
for  nearly  the  whole  of  those  who  inha¬ 
bited  them  were  removing  their  goods  to 
places  beyond  the  reach  of  the  flames  ; 
while  the  more  excited  and  alarmed  threw 
their  furniture  from  the  windows.  The 
firemen  finding  not  the  slightest  prospect 
existed  of  saving  any  portion  of  the  the¬ 
atre  or  of  Mr.  Ducrow’s  house,  mounted 
the  roofs  of  the  surrounding  houses,  and 
succeeded,  by  dint  of  the  most  extraordi¬ 
nary  exertions,  in  confining  the  devasta¬ 
tion  to  the  area  beneath.  Suddenly  a  kind 
of  grumbling  noise  was  heard,  which  arose 
from  some  portions  of  the  outer  walls  giv¬ 
ing  way,  when  the  roof  fell  in  with  a  most 
tremendous  crash,  which  was  heard  at  h 
considerable  distance.  At  the  same  time 
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i  fiery  cloud  shot  up  into  the  air,  and, 
tfter  a  momentary  pause,  descended  over 
-he  neighbourhood,  presenting  a  most 
singular  appearance. 

On  inquiring  how  Mr.  Ducrow  and  his 
family  escaped,  it  was  ascertained  that  the 
>edrooms  of  the  greater  portion  of  them 
were  upon  the  second  floor  over  the  box 
and  pit  entrance.  It  seems  that  they  were 
awoke  by  the  loud  cries  of  those  in  the 
back  part  of  the  theatre,  calling  upon 
them  to  effect  their  escape,  when  Mr.  Du¬ 
crow  immediately  got  up,  and,  on  looking 
towards  the  theatre,  saw  such  a  body  of 
smoke,  that  he  knew  at  once  it  must  be  on 
fire.  He  aroused  the  whole  of  his  family, 
and  they  effected -their  escape  down  aback 
staircase,  into  a  court-yard,  with  the  ex¬ 
ception  of  a  female  servant.  She  was  seen 
to  come  down  with  the  family,  and  was 
observed  by  some  of  the  ostlers,  who  were 
dragging  the  ponies,  to  return  to  the 
dwelling-house,  as  was  supposed,  to  en¬ 
deavour  to  save  some  of  her  clothes,  she 
having  nothing  on  but  her  chemise  and 
petticoat.  Up  to  the  time  of  her  remains 
being  found,  no  doubt  existed  of  her  hav¬ 
ing  been  saved,  until  her  body  was  disco¬ 
vered  lying  in  a  crouched  position  behind 
the  box  door,  at  the  entrance  to  the  the¬ 
atre.  It  was  evident  that,  in  the  first  in¬ 
stance,  she  had  fallen  by  suffocation.  The 
poor  creature  was  so  dreadfully  burnt,  as 
scarcely  to  be  recognised  as  a  human  be¬ 
ing  :  she  was,  in  fact,  burnt  to  a  blackened 
substance. 

It  is  supposed  that  the  fire  originated 
under  the  lower  stage,  by  some  sparks 
falling  through  the  flooring  of  the  upper 
stage,  in  the  representation  of  a  scene  of 
“  The  Burning  of  Woodstock,”  in  the 
piece  entitled  The  Wars  of  Oliver  Crom¬ 
well.  There  was  a  great  quantity  of  saw¬ 
dust  collected,  and  the  sparks  falling  on 
it,  it  mouldered  away  unperceived  until  it 
burst  forth.  There  was  plenty  of  water 
on  the  stage,  and  the  conviction  of  the 
firemen  in  charge  of  the  premises  is,  that 
had  assistance  been  at  hand,  the  theatre 
might  have  been  saved  from  destruction. 
The  loss  is  estimated  to  exceed  30,030/. 

Description  of  the  Engraving. 

a,  entrance  to  arena. 

b,  entrance  to  stables,  where  the  ze¬ 
bras,  llama,  and  Mr.  Ducrow’s  favourite 
horse  (Beauty),  valued  at  upwards  of  1000 
guineas,  were  kept. 

c,  stables  for  pigmy  ponies. 

D,  stables  for  upwards  of  thirty  horses. 

E,  back  part-of  Mr.  Ducrow’s  house. 

f,  roof  of  amphitheatre. 


mineralogy. 

No.  XII. 

COPPER. 

CoprER  is  found  in  the  earth  in  various 
states:  it  is  found  native;  native  copper 
possessing  the  red  colour,  malleability, 
and  many  of  its  properties.  It  is  not, 
however,  quite  pure,  but  generally  mixed 
with  a  minute  portion  of  gold  or  silver. 
This  ore  is  found  of  an  indeterminate 
figure,  in  solid  and  compact  masses  ;  some¬ 
times  in  plates  and  threads,  which  assume 
a  variety  of  forms.  It  crystallizes  in  cubes; 
it  then  is  fusible.  It  has  much  metallic 
lustre.  It  is  found  in  many  parts  of 
Europe.  Copper  ores  are  very  numerous. 
Copper,  combined  with  oxygen,  forms 
oxide  of  copper,  or  the  earthy  copper  ore — 
mountain  blue.  United  to  carbonic  acid, 
it  constitutes  the  hepatic  copper  ores — 
mountain  green,  &c.  The  compact  ore  of 
this  kind  is  termed  malechite.  This  ore 
generally  exhibits  a  fine  emerald-green 
colour.  It  is  found  in  solid  masses,  of  a 
variety  of  shapes,  in  many  parts  of  Corn¬ 
wall.  It  has  often  a  beautiful  satin-like 
appearance,  or  silky  lustre.  It  also  exists 
mineralized  by  the  muriatic,  sulphuric, 
and  arsenic  acids,  &c.  Copper,  mineral¬ 
ized  by  sulphur,  is  called  vitreous  copper 
ore.  Its  colour  is  generally  lead  grey. 
Combined  with  sulphur  and  iron,  they  re¬ 
semble  pyrites,  but  are  softer  to  the  touch 
of  the  knife.  Mineralized  with  sulphur, 
arsenic,  iron,  and  zinc,  it  constitutes  the 
brown  or  blendose  copper  ores,  of  which 
there  are  many  varieties.  Copper  mines 
are  abundant  in  Britain  and  Germany. 
That  the  learner  may  satisfy  himself  of  an 
ore  of  copper,  let  him  place  a  small  parti¬ 
cle  of  it  upon  a  piece  of  charcoal,  with  a 
little  borax  for  the  flux,  directing  the 
flame  from  the  blowpipe  upon  it,  which 
will  soon  melt  it;  if  it  be  a  rich  ore,  it  will 
be  reduced  to  a  bead  of  pure  copper,  co¬ 
louring  the  slag  green  or  red  brown.  Tt 
is  sometimes  necessary  to  repeat  the  melt¬ 
ing.  A  more  easy  method  of  .detecting 
copper  is  as  follows  : — Reduce  a  small  par¬ 
ticle  to  powder  ;  put  it  in  a  test-tube,  with 
a  small  portion  of  nitric  acid  ;  if  no  action 
takes  place,  apply  a  little  heat,  by  bolding 
it  over  the  flame  of  a  spirit-lamp  ;  the  cop¬ 
per  will  soon  be  acted  upon  and  dissolved 
by  the  acid  :  then  add  a  little  water,  and 
stir  it  with  the  point  of  a  knife  or  any 
piece  of  clear  iron,  when  the  copper  will 
leave  the  solution  and  precipitate,  when 
it,  coating  the  knife,  gives  it  the  ap¬ 
pearance  of  copper,  the  cause  of  which  is 
the  following  The  iron  having  a  greater 
affinity  for  the  nitric  acid  of  the  nitrate  of 
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copper  formed  by  its  solution,  it  therefore 
attracts  it  from  the  copper,  forming  a  ni¬ 
trate  of  iron,  and  the  copper  is  precipitated 
upon  the  iron.  It  is  by  this  method  that 
copper  bronze  is  made.  The  specific  gra¬ 
vity  of  copper  is  between  7.7HI1  and  H.5^4. 
When  nibbed,  it  emits  a  disagreeable 
odour.  It  melts  at  27°  of  Wedgwood's 
pyrometer.  At  a  higher  temperature,  it 
burns  with  a  beautiful  green  colour.  It 
is  a  good  conductor  of  electricity  and  of 
galvanism.  Exposed  to  the  air,  it  becomes 
brown,  and,  at  last,  green.  By  absorbing 
carbonic  acid,  it  readily  fuses  with  phos¬ 
phorus,  and  unites  with  sulphur,  when 
finely  divided  by  mere  trituration.  It  does 
not  decompose  water  at  the  temperature 
of  ignition.  It  is  acted  on  by  the  greater 
number  of  the  acids.  It  is  capable  of  al¬ 
loying  with  the  greater  number  of  the 
metals  :  with  zinc  it  forms  the  compound 
metal  called  brass;  with  tin  it  forms  bell- 
metal  and  bronze. 

A  singular  phenomenon,  which  attends 
the  action  of  liquid  ammonia  on  copper, 
has  long  attracted  the  notice  of  chemists. 
If  a  bottle,  provided  with  a  grooved  stop¬ 
per,  be  filled  quite  full  of  liquid  ammonia, 
and  some  copper  filings  be  introduced  and 
the  bottle  immediately  stopped,  without 
including  any  air,  no  solution  will  take 
place.  On  the  contrary,  if  the  bottle  be 
left  open  for  some  time  and  then  closed,  a 
solution  is  effected,  which  is  absolutely 
colourless,  but  turns  blue  on  re-opening 
the  bottle,  beginning  at  the  surface,  and 
gradually  extending  downwards  through 
the  whole  mass.  Again,  if  this  blue  solu¬ 
tion  has  not  been  too  long  exposed  to  the 
air,  and  fresh  copper  filings  be  added, 
stopping  the  bottle  again,  the  solution  is 
deprived  of  all  its  tinge,  and  recovers  its 
colour  only  by  the  admission  of  air  ;  and 
this  effect  maybe  produced  repeatedly. 

The  Cause. — Metallic  copper,  as  such, 
is  not  acted  upon  by  liquid  ammonia,  but 
is  soluble  when  oxidated.  This  oxidation 
is  effected  by  the  influence  of  oxygen  gas 
when  atmospheric  air  is  admitted;  hence, 
when  tho  copper  is  no  farther  oxidated 
than  is  necessary  for  solution,  this  is  co¬ 
lourless,  but  it  acquires  a  blue  colour 
when  the  metal  is  oxidated  in  a  higher 
degree.  It  is  also  obvious,  that  this  azure 
colour  is  again  destroyed  by  the  addition 
of  more  copper  filings  and  the  exclusion 
of  air,  as  the  newly-added  metal  deprives 
that  which  was  contained  in  the  solution, 
in  an  oxidated  state,  of  its  superabun¬ 
dance  of  oxygen,  in  order  to  be  dissolved 
also  in  the  liquid. 

G.  Stahkev, 
Mintra''>gical  Chemist. 


ELECTRICITY. 

No.  II. 

CONDUCTION. 

If  any  body,  suspended  by  a  silk  thread, 
or  a  thread  of  lac,  sealing  wax,  or  glass, 
be  brought  in  contact  with  an  electrified 
body,  it  will  become  charged,  as  before 
stated.  It  is  found  that  such  body  will 
remain  so  charged  for  a  length  of  time; 
but  if  we  touch  it  with  a  rod  of  metal,  a 
piece  of  charcoal,  and  many  other  sub¬ 
stances,  the  whole  of  the  fluid  escapes 
through  the  rod  or  wire  and  the  body  of 
the  person,  to  the  earth,  and  is  lost.  If  it 
be  touched  by  silk,  sealing-wax,  lac,  or 
any  resinous,  and  some  other  bodies,  no 
effect  is  produced.  Some  substances,  there¬ 
fore,  will  permit  the  electric  fluid  to  pass 
through  or  over  them,  while  others  have 
not  that  property  ;  the  former  are  named 
conductors,  and  the  latter  non-conductors, 
of  electricity.  The  best  wav  of  demon- 
strati  ng  the  fact  is,  to  support  or  insulate 
a  metallic  ball,  or  a  ball  of  any  other 
convenient  substance  covered  with  gold 
leaf,  on  a  stick  of  sealing  wax,  shell-lac,  or 
a  rod  of  very  dry  glass.  The  excited  tube 
should  be  brought  in  contact  with  the  ball 
so  insulated  and  drawn  over  it,  that  the 
ball  may  come  in  contact  with  different 
parts  of  the  tube.  The  charged  body  be¬ 
ing  now  in  contact  with  non-conductors 
only,  remains  charged  for  some  time,  un¬ 
less  touched  by  a  conductor.  The  elec¬ 
trometer  (hereafter  to  be  described)  is  an 
elegant  instrument  for  making  experi¬ 
ments  on  conduction  ;  for  it  is  only  ne¬ 
cessary  to  communicate  a  small  portion  of 
fluid  to  the  cap  when  the  leaves  diverge, 
and  remain  so  until  some  body,  capable  of 
conducting  electricity,  touches  it,  when 
they  immediately  collapse,  thereby  beau¬ 
tifully  showing  the  effect.  All  bodies  are 
either  conductors  or  non-conductors  ;  for 
there  are  few,  if  any,  which  do  not  con¬ 
duct  in  a  slight  degree,  especially  if  the 
charge  be  great.  Metals  and  charcoal  are 
the  best  conductors  ;  woods  do  not  con¬ 
duct  so  well ;  and  if  baked  in  an  oven,  but 
not  charred,  they  become  tolerable  insu¬ 
lators,  or,  in  other  words,  non-conductors, 
so  that  their  conducting  power  seems  re- 
ferrible  to  the  water  they  contain.  Re¬ 
sinous  bodies  are  the  best  non-conductors ; 
glass  is  also  a  good  one,  but  it  is  apt  to 
have  moisture  on  its  surface,  although  in¬ 
visible,  in  consequence  of  which,  it  is  al¬ 
most  always  necessary  to  warm  it  before 
being  used.  Non-conductors  are  some¬ 
times  called  insulators,  from  the  property 
they  have  of  supporting  charged  bodies, 
without  allowing  the  electricity  to  escape. 
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It  is  evident  that  atmospheric  air  must  be 
a  non-conductor,  otherwise  nothing  could 
remain  charged  ;  but,  owing  to  its  con¬ 
taining  water,  which  is  a  conductor,  it 
slowly  conveys  the  electric  fluid  from 
every  charged  substance  with  which  it 
comes  in  contact.  Some  delicate  experi¬ 
ments  do  not  succeed  in  summer,  on  ac¬ 
count  of  the  quantity  of  vapour  in  the  air 
at  that  season.  Bodies,  in  general,  which 
conduct  heat  badly,  also  conduct  electri- 
city  but  imperfectly  ;  charcoal  is  a  remark¬ 
able  exception  to  the  rule.  Heat,  in  ge¬ 
neral,  increases  the  conducting  power  of 
bodies.  Water  is  a  good  conductor,  but 
ice,  at  the  temperature  of  18°,  is  a  non¬ 
conductor.  Red-hot  glass  is  a  conductor. 
Melted  sulphur  and  resinous  bodies  con¬ 
duct.  Reducing  substances  to  powder  ge¬ 
nerally  injures  their  conducting  power, 
which  is  owing,  no  doubt,  to  the  quantity 
of  air  interspersed  through  the  powder. 
Any  solid  substance  may  have  electricity 
excited  in  it  by  friction,  as  well  as  the 
non-conductors  before  mentioned,  if  cer¬ 
tain  precautions  be  observed.  If  a  rod  of 
metal  be  rubbed  by  silk,  electricity  will  be 
excited,  but  at  the  same  moment  it  will 
escape  through  the  hand  which  holds  it  to 
the  ground.  But  if  a  non-conducting 
substance  be  used  instead  of  metal,  such  as 
glass,  the  electric  fluid  excited  is  retained, 
on  account  of  its  not  being  able  to  pass 
from  one  part  of  the  tube  to  another,  and 
reach  the  hand.  A  metallic  rod  may  be 
excited,  if  it  be  fixed  in  a  non-conducting 
handle,  such  as  lac,  so  that  the  fluid  may 
not  pass  off.  Owing  to  the  facility  with 
which  it  yields  its  fluid  to  the  rubber,  the 
effect  is  not  so  great  as  with  a  non-con¬ 
ducting  substance.  The  fact  of  conduct¬ 
ors  being  capable  of  excitation,  is  best 
shown  by  striking  the  metallic  cap  of  the 
electrometer  with  a  silk  handkerchief — 
the  leaves  immediately  diverge.  Rarified 
gases  conduct  electricity;  and,  in  a  perfect 
vacuum  it  is  probable  no  obstacle  would 
be  offered  to  its  free  radiation :  some 
doubt  that  conclusion. 

THE  CHEMIST. 

MURIATIC  ACID  GAS. 

The  basis  of  this  gas  is  still  unknown. 
The  presence  of  oxygen  has  not  been  even 
demonstrated  in  it,  and  it  is  only  by  ana¬ 
logy  that  we  may  venture  to  suppose  it 
instrumental  in  this  acidgas.  Ithasaveiy 
pungent  and  suffocating  odour,  which 
excites  coughing.  It  is  readily  absorbed 
by  water,  by  ardent  spirit,  ether,  fat,  and 
essential  oils,  melted  wax,  phosphorus, 


and  many  other  bodies.  It  is  a  true  acid. 

It  suffocates  animals,  and  is  so  very  caus¬ 
tic,  as  to  excoriate  the  skin.  It  extin¬ 
guishes  a  lighted  taper,  the  flame  of  which 
becomes  green,  or  rather  light  blue,  at  the 
upper  part  of  its  disk.  Light  has  no  effect 
upon  it.  Caloric  rarifies  it.  Ic  is  heavier 
than  common  air.  The  specific  gravity  of 
the  former  is  to  that  of  the  latter  as  1.750 
to  1 .000.  When  brought  into  contact 
with  atmospheric  air  or  oxygen  gas,  it 
forms  a  white  cloud.  Ice  is  melted  by  it 
as  speedily  as  if  thrown  into  the  fire.  It 
unites  to  alkaline  and  terrene  substances, 
and  forms  with  them  new  compounds.  It 
has  no  action  on  siliceous  earths.  It  com¬ 
bines  with  al umine  and  magnesia.  It  ab¬ 
sorbs  oxygen,  when  in  the  state  of  gas, 
feebly,  though  there  are  methods  of  unit¬ 
ing  them  readily.  If  ammoniacal  gas  be 
mixed  with  it,  and  heat  applied,  both  gases 
lose  their  gaseous  form  in  a  moment,  and 
are  transformed  to  a  concrete  salt.  Car¬ 
bonic  acid  gas,  nitrogen  gas,  gaseous  oxide 
of  nitrogen,  sulphuretted  hydrogen  gas, 
and  carbonated  hydrogen  gas,  have  no 
action  upon  it.  It  has  never  been  found 
in  a  disengaged  state  in  nature.  When 
electric  explosions  are  made  to  pass  through 
it,  its  bulk  is  diminished,  and  hydrogen 
gas  is  evolved.  These  changes  are  owing 
to  a  quantity  of  water  contained  in  the 
gas,  and  cease  when  it  is  deprived  of  mois¬ 
ture,  as  has  been  proved  by  Mr.  Henry. 

Method  of  obtaining  Muriatic  Acid  Gas. 
— By  decomposing  muriate  of  soda,  by 
means  of  sulphuric  acid.  For  this  pur¬ 
pose,  put  into  a  tubulated  retort  two  parts 
of  very  dry  muriate  of  soda,  and  pour  on 
it  gradually  one  part  of  concentrated  sul¬ 
phuric  acid.  A  violent  action  takes  place, 
and  muriatic  acid  gas  becomes  liberated, 
which  must  be  collected  over  mercury  in 
the  usual  manner.  The  sulphuric  acid  has 
a  greater  affinity  for  the  soda  than  the  mu¬ 
riatic  acid  has  ;  it,  therefore,  unites  to  it 
and  forms  sulphate  of  soda.  The  muriatic 
acid,  being  liberated,  takes  the  gaseous 
form,  and  appears  as  muriatic  acid  gas  ; 
and,  as  the  decomposition  takes  place 
very  rapidly,  it  is  not  necessary  to  apply 
heat,  until  the  disengagement  of  the  gas 
begins  to  slacken;  after  which,  the  farther 
extrication  may  be  assisted  by  the  heat  of 
a  lamp. 

2.  Muriatic  acid  gas  is  likewise  pro¬ 
duced,  by  putting  any  quantity  of  liquid 
muriatic  acid  into  a  long  glass  tube,  and 
adding  to  it  about  one-third  or  one-fourth 
by  measure  of  concentrated  sulphuric  acid  . 
A  violent  effervescence  takes  place,  and 
the  whole  tube  becomes  filled  with  dense 
white  vapours,  which  are  muriatic  acid  gas, 
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condensed  again  by  means  of  the  moisture 
of  the  atmosphere.  The  sulphuric  acid, 
added  to  the  muriatic  acid,  deprives  the 
latter  of  part  of  its  water,  a  combination 
and  penetration  of  the  two  liquids'  take 
place,  and  caloric  is  evolved,  contributing 
to  render  the  gas  aeriform,  which  is  thus 
forced  to  escape.  This  experiment  proves 
that  the  affinity  of  sulphuric  arid  for  wa¬ 
ter  is  greater  than  that  of  muriatic  acid. 
Water,  impregnated  with  this  gas,  be¬ 
comes  muriatic  acid. 


THE  GENERAL  RECIPE  BOOK. 


Under  this  head  ice  purpose  devoting  a  page 
evert/  tceek  in  describing  the  different 
processes  for  manufacturing  all  kinds  of 
chemicals ,  colours ,  ail  preparations  of  a 
useful  kind  sold  by  druggists ,  S[C. ,  and, 
in  short ,  every  article  of  general  and  do- 
m<  stic  utility.  Any  subscriber  wishing 
to  know  the  method  of  preparing  any 
particular  article ,  as  above  described , 
may  have  it  attended  to  in  the  following; 
Number ,  by  sending  the  inquiry  to  the 
Editor. 


To  make  Fulminating;  Silver. — Dissolve 
40  grains  of  silver  in  2  oz.  of  nitric  acid  ; 
to  this  solution  add  2  oz.  of  spirits  of  wine, 
and  boil  the  mixture  in  a  retort  or  a  flask, 
so  that  the  condensed  steam  may  run 
back  into  the  boiling  liquid  ;  a  white  crys¬ 
talline  powder  forms  at  the  bottom  :  when 
no  more  seems  to  form,  let  it  cool ;  wash 
the  fulminating  silver  with  river  water, 
and  dry  it  between  bibulous  paper,  but 
without  heat.  Lunar  caustic  mav  he  used 
instead  of  silver;  in  that  case,  dissolve 

1  drachm  of  caustic  in  2  oz.  of  distilled 
water;  add  2  oz.  of  spirits  of  wine,  and 
proceed  as  above.  This  preparation  re¬ 
quires  great  caution  :  it  explodes  with  the 
slightest  fiiction.  It  is  sometimes  enclosed 
in  little  glass  bubbles,  which,  when  thrown 
on  the  ground,  or  trodden  on,  will  explode; 
and  is  a  good  alarm,  if  put  in  places  where 
it  may  he  trodden  on  by  thieves,  &c. 

To  make  excellent  Black  Ink. — Take  of 
Aleppo  galls  bruised,  2  lbs. ;  logwood, 
green  vitriol,  of  each  lib.;  gum  Arabic, 

2  oz.  ;  water,  1  gallon.  Let  the  whole 
stand  together  a  fortnight,  taking  care  to 
shake  it  well  every  day,  when  it  will  he  fit 
for  use. 

To  make  superior  French  Polish. — Take 
of  shell-lac,  3  oz.;  gum  mastich,  1  oz. ;  gum 
sandrack,  1  oz.  Bruise  them  well  in  a 
mortar,  and  add  1£  pint  of  rectified  spirits 
of  wine.  Dissolve  in  a  gentle  heat,  which 


will  generally  take  some  days  ;  and,  if  any 
evaporates,  make  it  up  with  more  spirit. 

To  make  Armenian  Cement  for  Joining 
Broken  Class  and  China ,  and  used  by 
Watchmakers  for  Cementing  Stones  to 
Watch  Cases. — Soak  some  isinglass  in  wa¬ 
ter  until  it  is  soft,  and  then  dissolve  it  in 
rectified  spirits  of  wine.  In  2 oz.  of  this, 
dissolve  lOgrs.  of  gnm  ammoniaemn,  and 
add  five  or  six  large  tears  of  mastich,  re¬ 
duced  to  a  liquid  state  by  spirit.  This 
cement  must  he  kept  closely  stopped,  and, 
when  wanted  for  use,  melted,  by  putting 
the  bottle  in  some  water. 

To  make  Artificial  Yeast. — Boil  a  quar¬ 
ter  of  a  peck  of  malt  in  three  pints  of  wa¬ 
ter,  pour  off  two  pints,  and  put  it  in  a 
warm  place  for  thirty  hours ;  add  four 
pints  of  a  similar  decoction,  and  stir  it 
well  in  ;  again  ferment,  and  repeat  this 
addition  of  four  pints,  until  a  sufficient 
quantity  of  yeast  is  obtained.  Ten  pints 
will  yield  yeast  sufficient  for  a  brewing  of 
forty  gallons.  It  is  far  preferable  to 
brewers’  yeast,  particularly  when  used  for 
raising  dough. 

To  Clarify  Honey. — The  best  kind  of 
honey  is  clarified,  by  melting  it  in  a  water- 
bath  and  taking  off  the  scum.  A  middling 
kind  of  honey  should  he  dissolved  in  wa¬ 
ter,  adding  the  white  of  an  egg  to  every 
pint,  and  boiling  it  down  to  its  original 
consistence,  and  scumming  it. 

To  make  exciltent  Ginger  Wine. — Take 
of  bruised  ginger,  12  oz.;  water,  10  gal¬ 
lons  ;  boil  it  half-an-hour ;  then  add 
28lbs.  of  lump  sugar;  boil  it  till  the  su¬ 
gar  is  dissolved,  and,  when  cool,  put  the 
liquor  in  a  cask,  with  fourteen  lemons 
sliced,  and  three  pints  of  brandy.  Add  a 
little  yeast,  and  let  it  ferment;  then  keep 
it  close  corked  for  three  months,  when  it 
will  he  ready  for  bottling. 

Tracing  Paper. — .Mix  together  half-a- 
pint  of  each,  nut  oil  and  oil  of  turpen¬ 
tine;  rub  the  paper  with  this,  and  dry 
immediately,  by  rubbing  it  with  wheat 
flour.  This  may  he  used  to  copy  drawings 
or  writings  as  soon  as  made.  If  washed 
over  with  a  little  ox-gall,  it  will  hear  be¬ 
ing  written  on  with  ink. 

To  make  Honey  Water. — Take  of  es¬ 
sence  of  bergamot,  i  oz. ;  essence  of  lemons, 
2  drachms  ;  oil  of  cloves,  12  drops;  musk, 
12  grs. ;  rectified  spirits  of  wine,  1  gallon  ; 
orange  flower-water  and  rose-water,  of 
each  2  pints;  hay  saffron,  about  lOgrs.  to 
colour  It ;  but  very  yellow  honey  is  better, 
and  retains  the  scent  longer.  It  should 
b<*:filtered,  to  make  it  bright,  through 
blotting-paper  placed  in  a  funnel. 
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MISCELLANEA. 

The  Self-acting  Mule. — The  following  para¬ 
graph,  giving  an  account  of  a  new  self-acting 
mule  invented  in  Glasgow,  is  copied  from  the 
Glasgow  Herald  of  the  14th  instant.  If  the  pa¬ 
tentees  can  realise  what  is  said  of  it,  it  will  be  a 
great  acquisition  to  the  spinners,  as  hitherto  mak¬ 
ing  old  hand-mules  into  self-actors,  has  been  at¬ 
tended  with  such  expense,  that,  we  understand, 
it  has  been  a  means  of  deterring  the  trade  from 
adopting  them  generally: — “  We  have  just  had 
an  opportunity  of  inspecting  a  pair  of  these  ma¬ 
chines,  recently  put  out  and  started  by  Wil¬ 
liam  Craig  and  Co.,  engineers  and  machine- 
makers  here,  for  Messrs.  R.  Thomson  and  Sons, 
in  their  extensive  works,  Hutchesontown,  which 
appears  to  us  a  very  simple  and  beautiful  piece 
of  mechanism,  and  well  merits  the  attention  of 
cotton-spinners.  The  principal  advantages  of 
this  self-acting  mule  over  others  yet  known  or 
adopted  in  the  trade,  are  understood  to  be  the 
easy  application  of  the  self-acting  parts  to  the 
common  hand-mule,  without  disturbing  or  de¬ 
ranging  the  head-stock  or  carriage,  at  a  compara¬ 
tively  small  expense.  Its  simplicity,  and  the  ge¬ 
neral  arrangement  of  the  machine,  render  it  less 
liable  to  go  wrong;  hence  the  reduction  in  tear 
and  wear,  and  expense  of  superintendence.  It 
requires  no  more  power  to  drive  it  than  the  com¬ 
mon  hand-mule.  From  the  uniform  nature  of 
the  various  movements,  it  is  confidently  expected 
to  be  applicable  to  yarns,  from  the  coarsest  to  the 
finest  and  most  delicate  quality  of  wefts — the  ne¬ 
cessary  change  from  one  system  to  another,  be¬ 
ing  almost  as  readily  and  easily  effected  as  upon 
the  hand-mule.  As  a  proof  how  much  Messrs. 
Thomson  and  Sons  are  satisfied  with  the  maimer 
in  which  the  work  is  performed,  they  have  re¬ 
solved  to  adopt  it  on  a  large  scale,  and  have  given 
orders  to  Messrs.  W.  Craig  and  Co.  for  the  same, 
who  are  now  making  extensive  arrangements  in 
their  premises  for  the  execution  of  their  numer¬ 
ous  contracts.”  . 

Ancient  Pottery. — We  learn,  on  the  authority 
of  Vitruvius,  who  wrote  in  the  Augustan  age, 
that  the  Romans  then  made  their  water-pipes  of 
potters’  clay.  This  people,  who  introduced  a 
knowledge  of  the  useful  arts  practised  by  them¬ 
selves  wherever  their  conquests  were  extended, 
established  potteries  in  England,  where,  among 
other  articles,  similar  water-pipes  were  made. 
.Some  of  these,  about  a  century  ago,  were  dug  up 
in  Hyde  Park.  They  were  found  to  be  two  inches 
in  thickness,  an  1  were  firmly  jointed  together 
with  common  mortar  mixed  with  oil.  It  has 
been  asserted  that  the  ancient  Britons  were  in 
the  practice  of  making  pottery  before  the  inva¬ 
sion  of  this  country  by  the  Romans  ;  and,  in 
support  of  this  belief,  is  brought  the  fact,  that  urns 
of  earthenware  have  been  taken  from  bairows  in 
different  parts  of  the  kingdom.  On  the  other 
hand,  the  concurring  testimony  of  various  writers 
gives  reason  for  supposing  that  our  ancestors 
were  in  those  days  supplied  with  such  articles  by 
the  Venetians.  Vestiges  of  considerable  Roman 
potteries  are  discernible  in  many  parts  of  the 
island,  and  particularly  in  Staffordshire,  on  the 
site  of  the  great  potteries  which  have  so  long  been 
carried  on  in  that  county.  In  sinking  pits  for 


various  purposes,  remains  of  Roman  potteries 
have  occasionally  been  discovered  there  at  a  con¬ 
siderable  depth  below  the  surface. — Lardners 
Cyclopedia. 

Strength  of  Iron. — Experiments  made  to  dis- 
cover  the  resistance  to  tension  possessed  by  mal¬ 
leable  iron,  have,  as  might  be  expected,  produced 
various  results.  In  the  greater  number  of  cases, 
80,000  pounds  to  the  square  inch  has  been  given; 
and  in  none,  when  the  material  was  sound,  un¬ 
der  40,000  pounds ;  so  that  about  60,000  pounds 
may  be  taken  as  the  average  ;  and,  according  to 
Tredgold,  no  material,  as  Emerson  had"  pre¬ 
viously  concluded,  should  be  put  to  more  than  a 
third,  or  even  a  fourth,  of  the  weight  that  would 
break  it.  Generally  it  is  admitted,  that,  besides 
the  little  interruption  caused  to  the  flow  of  the 
current  by  means  of  piers,  and  ihe  slight  inter 
ruption  caused  to  the  navigation  of  a  river,  as 
well  as  the  saving  of  time,  that  one  half  -pf.  the 
iron  may  be  considered  sufficient  for  the  con¬ 
struction  of  a  bridge  on  the  suspension  principle, 
that  would  be  necessary  for  one  of  the  ordinary 
plan.  According  to  experiments  made  in  Russia 
in  1824,  to  determine  the  tenacity  of  iron,  it  was 
found  that  the  best  iron  supported  twenty-six 
tons  per  square  inch,  without  being  torn  asunder; 
whereas  the  worst  iron  gave  way  under  a  tension 
of  fourteen  tons  to  the  square  inch. — Lardner. 

To  Detect  Copper. — In  solutions,  one  of  the 
best  tests  is  butter,  which,  if  put  in  dirty  water, 
or  any  solution  containing  organic  substances, 
such  as  brandy,  should  copper  be  present,  it  will 
gradually  assume  a  green  colour;  but,  where  the 
quantity  of  copper  in  the  solution  is  very  small, 
the  butter  must  remain  some  days.  This  is  a 
very  good  way,  and,  where  there  is  a  good  deal 
of  copper,  a  sure  one;  but,  where  the  traces  of 
copper  are  very  small,  the  following  is  the  best 
and  the  surest: — First,  put  the  suspected  liquid 
into  a  glass,  and  make  it  slightly  acid  by  adding 
a  little  muriatic  or  nitric  acid  ;  then  dip  in  the 
mixture  a  clean  knife-blade — a  clean  blade  of  a 
pen-knife  is  the  best;  let  the  blade  (in  the  ab¬ 
sence  of  a  knife,  a  needle  will  do  very  well)  re¬ 
main  some  time  in  the  liquid,  and,  should  there 
be  but  small  traces  of  copper,  it  will  be  neces¬ 
sary  to  allow  the  steel  to  remain  an  hour  or  so. 
But  this  mode  will  not  fail  lo  detect  tire  slightest 
trace  of  copper. 

Vocal  Machinery  of  Birds. — It  is  difficult  to 
account  for  so  small  a  creature  as  a  bird  making 
a  tone  as  loud  as  some  animals  a  thousand  times 
its  size;  but  a  recent  discovery  has  shown,  that 
in  birds  the  lungs  have  several  openings,  com¬ 
municating  with  corresponding  air-bags  or  cells, 
which  fill  the  whole  cavity  of  the  body  from  the 
neck  downwards,  and  into  which  the  air  passes 
and  repasses  in  the  progress  of  breathing.  This 
is  not  all ;  the  very  bones  are  hollow,  from  which 
air-pipes  are  conveyed  to  the  most  solid  parts  of 
the  body,  even  into  the  quills  and  feathers.  This 
air,  being  rarified  by  the  heat  of  their  body,  adds 
to  their  levity.  By  forcing  the  air  out  of  the 
body,  they  can  dart  down  the  greatest  height 
with  astonishing  velocity.  No  doubt  the  same 
machinery  forms  the  basis  of  their  vocal  powers, 
and  at  once  solves  the  mystery. — Gardiner's  Mu¬ 
sic  of  Nature. 
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Ingenuity. — In  the  window  of  u  watchmaker, 
opposite  the  Eastern  Institution,  Commercial 
Road  East,  is  exhibited  a  miniulufe  working- 
model  of  a  steam-engine.  This  unique  piece  of 
mechanism  is  the  production  of  a  young  man 
totally  unacquainted  with  the  improved  princi¬ 
ples  of  steam-power.  The  engine,  however,  has 
been  admired  by  some  of  the  best  working  en¬ 
gineers  of  the  day,  and  weighs  something  less 
than  half-an-ouncc.  The  engine-boiler  and  up- 
purtenunces  weigh  together  an  ounce  and  a 
quarter.  The  boiler  is  heated,  and  the  steam  ge¬ 
nerated,  from  common  water,  by  means  of  a 
spirit-lamp.  The  engine  will  work  with  a  single 
charge  of  water  for  nearly  half-on -hour,  with  u 
velocity  equul  to  500  revolutions  in  a  minute. 
The  whole  machine  may  be  deposited  in  a  good- 
sized  pill-box. 

INSTITJUTTIOKS. 

r.F.CTURKS  DURING  TII E  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  I.ane. — Wednesday,  June 
23,  A.  J.  Mason,  Esq.,  on  the  United  States. 
Friday,  June  25,  Signor  Ziliani,  on  Italian 
Literature.  At  half-past  eight  precisely. 
Westminster  Literary  and  Scientific  Institution, 
0  and  7,  Great  Smith  Street.  —  Thursday, 
June  24,  T.  J.Serle,  Esq.,  A  Dramatic  Sketch 
At  half-past  eight. 

7b  rmondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4l,  Church  Street,  Ilothci- 
hilhc. — Thursday,  June  2-4,  Mr.  George  Ben- 
net’,  Second  lecture  on  Vegetable  Physiology. 
At  half-past  eight  precisely. 


QUERIES. 

The  cause  of  the  colour  upon  steel  when  caloric 
or  heat  is  applied  to  it?  I  find  it  stated  in  vari¬ 
ous  chemical  works,  that  the  blue  on  steel  is 
caused  by  its  attracting  oxygen  from  the  atmo¬ 
sphere,  but  doubt  it,  as  all  chemists  do  not  agree. 

T.  Bilb  rough. 

By  what  process  looking-glasses  are  silvered? 
Also,  which  arc  the  works  best  adapted  to  learn 
geometry,  trigonometry,  and  algebra? 

T.  Gouldino. 

At  the  Polytechnic  Institution  there  is  a  card 
with  the  different  degrees  of  the  expansion  of 
metals  printed  upon  it;  will  any  one  favour  me 
by  procuring  a  copy,  and  inserting  it  in  the 
Penn v  Mechanic?  Robertus  Bec*l®. 

The  most  simple  method  of  blowing  glass  as 
an  experiment?  W.  Jones. 

How  the  porous  diaphragm  of  an  electro¬ 
type  is  constructed  ?  I  'believe  some  are  made 
of  plaster  of  Paris,  but  there  arc  others  of  dif¬ 
ferent  materials  much  more  convenient.  How  is 
the  single  cell  apparatus  constructed,  and  where 
are  the  feeding-troughs  placed?  Also,  is  there  a 
work  which  teaches  how  to  construct  the  appara. 
tus  ;  where  can  I  purchase  it,  and  at  what  price? 
How  are  the  zinc  plates  amalgamated,  and  how 
is  the  amalgam  made?  J.  G.  W. 


ANSWERS  TO  OUERIES. 

To  Deposit  1/tad  by  the  Electroty)*. — The 
only  method  is  by  connecting  the  object  he  wishes 
to  deposit  on  to  the  positive  pole  of  the  galvanic 
battery,  and  a  piece  of  sheet  lead  to  the  negative, 
and  immersing  them  in  a  solution  of  the  acetate 
of  lead,  strongly  acidulated  with  nitric  acid. 

W.  T  B. 

Method  of  Sitting  the  Electrotype  in  Action. — 
I  beg  to  inform  “  H.  A.  I’.",  that  it  docs  not 
matter  as  to  the  quantity  of  acid  put  in ;  I  gene¬ 
rally  add  a  few  drops  of  sulphuric  acid  after  hav¬ 
ing  put  in  the  water  to  a  proper  height,  which 
should  be  on  a  level  with  the  solution  of  sulphate 
of  copper  ;  but  the  best  way  is  to  add  the  acid  in 
the  proportion  of  about  live  or  six  drops  to  half- 
a-pint  of  water.  When  first  put  in  action,  it 
should  be  a  pretty  strong  solution  of  copper, 
especially  for  a  east  in  fusible  alloy  or  lead,  so 
as  to  form  over  quickly  before  it  turns  black  with 
the  acids  which  are  in  it.  When  the  solution  of 
copper  becomes  stale  and  weak,  it  vdl  deposit 
the  copper  in  a  black  powder  upon  the  plate  or 
medal,  &c. ;  in  that  case  it  must  have  a  smaller 
plate  of  zinc,  or  plain  water  without  any  acid, 
because  the  electric  current  is  too  strong  for  the 
solution  ;  and  the  black  powder  must  be  well 
cleaned  off,  by  washing  it  in  water,  or  the  copper 
next  deposited  will  not  adhere  to  the  last  coating. 
The  solution  of  copper  will  frequently  want  stir¬ 
ring  up,  and  a  few  cry  suds  kept  at  the  bottom  to 
dissolve. 

To  take  Casts  from  Medals,  Seals,  fic. — The 
best  fusible  metal  is  composed  of  three  of  tin, 
two  of  lead,  and  five  of  bismuth,  which  melts 
about  the  boiling  point  of  water.  This  alloy 
must  be  melted  in  an  iron  ladle,  and  a  small 
portion  of  it  poured  out  to  about  the  size  of  the 
medal  upon  a  flat  plate  of  iron  or  a  flat  stone ; 
while  melted,  drop  evenly  upon  it  the  medal,  and 
press  it  with  your  hand;  let  it  get  col.l,  then 
take  it  off.  If  not  a  good  cast,  repeat  the  opera¬ 
tion  until  it  is  a  good  one,  and  up  well  in  every 
part  The  medal  must  be  kept  as  cold  as  possi¬ 
ble  before  putting  it  on  the  alloy;  but  must  not 
be  put  in  water,  unless  it  be  afterwards  wiped 
dry.  This  is  the  most  correct  method  of  taking 
a  east,  when  it  can  be  done  wi’hout  injury  to 
the  original;  if  not,  a  plast»*r-of-Paris  one  can 
be  taken  from  it,  and  brushed  over  with  black- 
lead,  after  being  oiled  with  the  drying  oil,  to  pre¬ 
vent  the  solution  from  soaking  into  the  plaster. 
The  black-lead  surface  to  be  connected  with  the 
wire.  W.  E.,  Jun. 

TO  CORRESPONDENTS. 

A  Subscriber. —  Jf"e  are  sorry  ue  cannot  give  him 
“  Mr.  Moss’ '  address,  Would  it  be  worth 
while  to  direct  simply  **  Birmingham,"  and 
risk  its  being  relumed. 

Several  communications  are  deferred  till  next 
toeek. 


London:  Printed  ifTHKCin  Press,"  I,  Long 
Lane,  Aldersgate,  by  D.  A  Dodds  kt  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Berger,  Holywell  Street,  Strand; 
and  mav  be  hsd  nf  all  Booksellers  a cd  News* 
men  in  Town  and  Country.* 
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LAUNCH  OF  THE  TRAFALGAR. 

(Sou  Engraving,  front  page.) 

The  engraving  in  the  frontpage  represents 
the  launch  of  the  Trafalgar  of  12*)  guns, 
which  took  place  at  Woolwich  Dock  A  ard 
on  Monday,  June  21st,  being  the  anniver¬ 
sary  of  the  proclamation  of  Her  Majesty 
as  Queen  of  (treat  Britain  and  Ireland. 
The  Queen,  Prince  Albert,  and  many 
other  distinguished  and  noble  personages 
were  present ;  and  the  concourse  of  per¬ 
sons  at  Woolwich  and  the  different  parts 
near  the  river  was  inimense.  The  booth 
constructed  for  the  reception  of  Her  Ma¬ 
jesty  and  Prince  Albert,  was  very  large 
and  splendid,  and  had  a  similar  appearance 
to  the  royal  boxes  at  the  theatres,  and 


was  decorated  with  flags. 

ft.  in. 

Guns  ....  120 

Length  from  Figure  head  to  the  Stern  216  0 
Length  of  Gun-deck  .  .  .  205  5J 

Length  of  K»vl  for  tonnage  .  170  5 

Extreme  breadth  .  .  .  .  55  74 

Extreme  breadth  for  Tonnage  .  5  1  (>$ 

Extreme  breadth  moulncu  .  .  53  ll£ 


Depth  in  Hold  .  .  .  .  23  2 

METHOD  OF  BUILDING  CHIM¬ 
NEYS  THAT  WILL  NOT  SMOKE. 

Workmen  have  different  methods  of 
drawing  up  the  funnels  of  chimneys,  ge¬ 
nerally  according  to  their  own  fancies  and 
judgments,  and  sometimes  according  to 
the  custom  of  the  places.  They  are  sel¬ 
dom  directed  by  sound  and  rational  prin¬ 
ciples. 

It  will  he  found  for  the  most  part,  that 
the  smoking  of  chimneys  is  owing  to  their 
being  carried  up  narrower  near  the  top 
than  below,  or  zig  zag,  or  in  angles;  in 
some  cases  indeed  it  is  owing  to  accidental 
causes,  but  generally  to  the  two  above 
mentioned  ;  when  they  are  carried  upon  the 
pyramid  or  tapering  form,  especially  if 
the  house  be  of  a  considerable  height,  it 
is  ten  to  one  but  they  sometimes  smoke. 
The  air  in  the  rooms  being  rarified,  is 
forced  into  the  funnel  of  the  chimney,  and 
receives  from  the  fire  an  additional  force 
to  carry  up  the  smoke.  Now  it  is  evident 
that  the  farther  up  the  smoke  flies,  the  less 
is  the  force  that  drives  it,  the  slower  it 
must  move,  and  consequently  the  more 
room  in  proportion  it  should  have  to  move 
in  ;  whereas,  in  the  usual  way,  it  has  less, 
by  the  sides  of  the  chimney  being  gathered 
closer  and  closer  together. 

The  method  now  proposed  for  carrying 
up  chimneys  will  he  objected  to  by  some, 
thus  : — ‘  The  wider  a  chimney  is  at  the  top, 
say  they,  “the  more  liberty  has  the  wind 
to  blow  down.”  Very  true  ;  but  is  it  not  re¬ 


sisted  in  going  down,  both  by  the  form  of 
the  chimney  and  other  evident  causes,  so 
that  it  must  return  again.  In  the  other 
wav,  when  the  wind  blows  down,  the 
resistance  being  less,  the  wind  and  smoko 
are,  if  we  may  use  the  expression,  impri¬ 
soned,  and  make  the  smoke  puff  out  below. 

Thi*  method  has  proved  effectual,  after 
all  others  had  failed;  and  that  in  a  house 
placed  in  the  worst  situation  possible — 
namely,  under  a  high  mountain  to  the 
southward,  from  which  strong  blasts  Mow 
down  upon  it.  A  vent  was  carried  up 
without  angles  as  perpendicular  as  possi¬ 
ble,  and  was  made  about  three  or  four 
inches  wider  at  the  top  than  at  the  bot¬ 
tom  ;  the  funnel  was  gathered  in  without 
directly  above  the  fireplace,  and  so  widen¬ 
ing  upwards.  Since  that  time  the  house 
has  not  only  ceased  to  smoke,  but  when 
the  doors  stand  open,  the  draught  is  so 
strong  that  it  will  carry  a  piece  of  paper 
out  at  the  chimney  head. 


MANUFACTURE  OF  STEEL  PI  NS. 

Owin'©  to  the  constant  necessity  for  mend¬ 
ing  quill  pens,  the  Ins-,  of  time  consequent 
thereon,  and  the  inequality  of  the  writing, 
an  immense  amount  of  labour  and  inge- 
nuitv  has  been  employed  to  produce  a  sub¬ 
stitute  of  greater  durability.  For  this 
purpose,  pens  have  been  made  of  common 
horn,  tortoise-shell,  silver,  &c.,  but  none 
of  them  have  attained  to  anything  like  ge¬ 
neral  use.  Steel  pens  were  first  made  by 
Mr.  Wise  in  1803,  (ashioned  like  goose 
pens,  and  their  use  has  progressively  in¬ 
creased,  until  it  amounts  to  between 
200,000,000  and  300,000,000  annually.  A 
patent  was  taken  out  in  1812  for  pens  with 
flat  cheeks,  and  in  this  way  metallic  pens 
were  made  for  some  time — as  the  rhodium 
pen  of  Dr.  Wollaston,  and  the  iridium  pen 
of  others.  About  seventeen  years  ago, 
31  r.  Derry  began  to  make  pens,  and,  in 
1821,  the  manufacture  was  commenced  at 
Birmingham.  At  the  present  time  800,000 
gross  are  calculated  to  be  yearly  made  in 
that  town. 

Different  makers  have  different  modes 
of  operation,  but  the  following  will  give  a 
general  idea  of  the  method  employed.  The 
steel  is  pressed  into  thin  sheets  by  a  roll¬ 
ing  press.  It  is  then  cut  into  slips,  an¬ 
nealed  for  fourteen  hours,  and  again  pass¬ 
ed  under  the  roller.  By  means  of  a  pecu¬ 
liar  cutting  machine,  the  pens  are  formed 
in  a  falchion  shape.  But  one-half  of  the 
steel  is  thus  wasted,  and  no  use  has  been 
found  for  it.  It  is  so  thin  that  it  cannot 
be  welded  ;  and  it  cannot  be  melted,  be¬ 
cause  it  catches  fire  and  burns,  in  conse- 
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quence  of  the  air  getting  access  between 
its  thin  leaves.  The  fibres  of  the  steel  run 
in  one  direction,  and  the  pens  are  cut  in 
accordance  with  this  disposition.  The 
pens  are  then  annealed.  The  preparation 
for  forming  the  slit  then  takes  place.  An 
extremely  fine-edged  chisel  is  brought 
down  upon  each  separately,  and  is  allowed 
to  penetrate  two-thirds  through  its  sub¬ 
stance.  The  edge  of  this  instrument  is 
finer  than  any  razor,  but  is  much  harder, 
as  it  does  not  require  to  receive  an  edge 
during  the  whole  of  the  day.  This  supe¬ 
rior  quality  is  given  to  the  steel,  by  beat¬ 
ing  it  for  several  hours  with  a  hammer. 
It  is  an  important  fact,  and  appears  to 
have  been  discovered  by  the  pen-manufac¬ 
turers.  A  triangular  piece  is  qext  cutout 
at  the  upper  end  of  the  slit  in  the  pen, 
which  is  called  piercing.  The  next  object 
is  to  give  them  their  proper  shape,  which 
is  effected  by  means  of  a  punch  fitting 
into  a  corresponding  concavity.  The  pens 
are  then  heated  red-hot  and  dipped  into 
oil,  which  must  be  at  least  three  feet 
deep.  The  oil  in  a  few  weeks  loses  its 
properties  and  becomes  charred.  The  next 
operation  is  polishing.  This  is  effected  in 
a  peculiar  apparatus,  called,  emphatically, 
the  devil,  consisting  of  a  fly-wheel  and 
box,  in  which  the  pens  are  placed,  and  to 
which  a  motion  is  given,  resembling  that 


required  in  shaking  together  materials  in 
a  bag.  This  motion  is  continued  for  eight 
!  hours,  when  the  pens  are  found  to  becom- 
I  pletely  deprived,  by  the  friction  against 
!  each  other,  of  any  asperities  which  might 
have  existed  on  their  edges,  and,  though 
not  visible  to  the  naked  eye,  would  have 
obstructed  the  free  motion  of  the  pen  in 
writing.  After  this  they  are  tempered  in 
a  box,  shaken,  and  brought  to  a  blue  co¬ 
lour,  being  carefully  watched,  and  the 
heat  lessened,  whenever  a  shade  of  yellow 
is  observed  on  their  surface.  The  split  is 
now  completed,  by  touching  its  side  with 
a  pair  of  pincers. 

With  regard  to  the  number  of  steel 
pens  made,  Dr.  Faraday  stated,  in  a  lec¬ 
ture  delivered  in  1839,  that  Mr.  Perry 
manufactures  100,000  weekly,  or  5,200,000 
per  annum.  Mr.  Joseph  Gillot,  at  his  ma¬ 
nufactory,  Victoria  Works,  Birmingham, 
manufactured,  from  October,  1838,  to  Oc¬ 
tober,  1839,  no  less  than  44,654,702. 
This  last-named  gentleman  employs  250 
individuals.  When  first  introduced,  steel 
pens  sold  for  12s.  per  dozen,  then  for  8s. 
per  gross,  afterwards  for  4.v.  ;  and,  recent¬ 
ly,  they  have  been  manufactured  at  so 
low  a  price  as  4c?.  per  gross.  In  London 
the  common  steel  pens  are  sold  for  8 d.  per 
gross. 

W.  E.  H. 


DESCRIPTIVE  GEOLOGY. 
No.  VII. 


SLATE  SYSTEM,  OR  CLAY  SLATE  AND 
GRAUWACKE  SYSTEM. 

Composition,  4'C _ Clay  slate  is  not  very 

distinct,  chemically  speaking,  from  decom. 
posed  felspar,  which  has  lost  or  changed 
the  condition  of  its  potash  by  the  opera¬ 
tion  of  water.  Indeed,  powdered  blue 
slate  has,  actually,  been  transformed,  by 
Mr.  W.  Vernon  Harcourt,  in  Yorkshire, 
to  white  and  glassy  crystalline  grains  of 
felspar.  We  find,  imbedded  in  clay  slate, 
certain  crystallized  minerals,  as  chiasto- 
lite  or  hornblende  (in  Skiddaw),  cubic 

3070  3 


pyrites  (Dunolly,  near  Oban,  Ingleton,  in 
Yorkshire).  In  colour,  clay  slate  varies 
greatly;  sometimes  it  is  black  (Skiddaw), 
purple  (Snowdon),  green  (Langdale),  yel¬ 
low  (Charnwood  Forest),  mottled  (near 
Ambleside),  vermilion  (near  Braddah, 
Isle  of  Man).  Some  varieties  are  trans¬ 
lucent  at  the  edges  (Westmoreland); 
others  opaque  (N.  Wales).  There  are  va¬ 
riations  of  hardness,  from  the  soft  perish¬ 
ing  slate  of  Skiddaw,  to  the  hard  durable 
rocks  of  Langdale. 

50  2500 


Granite  a  b  c  d  e 

The  above  diagram  represents  the  whole  reference  will  be  sufficient  to  aid  the  read- 
series  of  rocks  of  this  system,  in  their  real  er’s  conception  : — 
order  of  superposition.  The  following 
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E,  uppermost  system  (Hougill,(  Great  mass  of  grauwacke  (3),  above  alterna- 
Kentmere),  1000  yards  or  more.  I  tions  (1,  2)  of  grauwacke  and  grauwacke  slate. 

D,  slaty  limestone  (Coniston,  f  Dark  argillaceous  limestone,  with  shells  and 
Low  Wood),  100  feet.  I  corals. 


c,  middle  slaty  group (  Langdale, 
Borrowdale),  1000  yards  or  more. 


B,  lowest  slaty  group  (Skiddaw), 
1000  yards. 


r  In  the  upper  part  are  dark,  flaggy,  and  slaty 
rocks;  the  middle  (2)  abounds  with  fine  green 
slates;  near  the  bottom  (2)  most  of  the  rocks  are 
"  mottled,  amygdaloidal,  or  fragmentary :  1  is  a 
red  argillaceous  mottled  rock,  which  sometimes 
appears  like  a  conglomerate. 

(  It  consists  almost  wholly  of  dark,  soft,  useless 
-  slate;  toward  the  lower  parts,  chiastolite  abounds 
(in  it  (2),  and  near  the  base,  hornblende. 


The  series  in  North  Wales  is  very  simi¬ 
lar,  but  appears  less  complete  in  the  lower 


part.  The  following  is  Professor  Sedg¬ 
wick’s  arrangement: — 


E,  Plynlymmon  rocks,  probably 
several  thousand  yards  thick. 

i),  Bala  limestone. 


Grauwacke  and  grauwacke  slate,  of  great  thick¬ 
ness,  with  some  beds  of  conglomerates. 

Dark  limestone,  associated  with  slate,  yielding 
shells  and  corals. 


Various  fine-grained  purple,  blue,  and  green 
c,  Snowdon  rocks,  several  thou-  slates,  fine  and  coarse  grauwacke  and  conglome- 
sand  yards  thick.  rates,  often  alternating;  mostly  possessing  slaty 

cleavage.  Organic  remains  in  particular  beds. 


Organic  Remains _ The  slate  system  is 

*“e  oldest  system  of  strata  in  which  or¬ 
ganic  remains  are,  with  certainty,  known 
to  occur.  They  are  not  found  in  the 
lowest  group  of  Skiddaw,  bixt  occur  to  the 
extent  of  a  dozen  species  in  Snowdon ; 
and,  perhaps,  double  that  number  is  found 
in  the  limestone  of  Bala  and  Coniston, 
and  in  the  slates  of  Cornwall,  supposed 
to  be  of  nearly  the  same  age  as  the  rocks 


of  Snowdon.  Those  who  expect  that  the 
earliest  indications  of  life  on  the  globe 
should  be  of  the  vegetable  kingdom,  will 
be  surprised  to  learn,  that  the  most  an¬ 
cient  forms  of  life  known  to  us,  are  not 
plants,  but  animals  ;  not  merely  zoophyta, 
but  conchifera ;  not  the  lowest  grades  of 
their  respective  classes,  but  perfectly  de¬ 
veloped  lamelliferous  zoophyta,  and  bra- 
chiopodous  mollusca.-f- 


M  IN  ERA  LOGY. 
No.  XIII. 


copter  (  Continued, ). 

Cotper  is  most  extensively  employed  in 
the  preparation  of  various  pigments — ver¬ 
digris,  Scheele’s  green,  or  arseniate  of 
copper,  Brunswick  green,  & c.  The  me¬ 
thod  employed  in  this  country  to  obtain 
verdigris  is,  by  forming  alternate  layers 
of  copper  plates  and  woollen  cloth  steeped 
in  pyroligneous  acid.  After  a  short  time, 
the  plates  become  corroded  by  the  action 
of  the  acid  ;  this  is  removed,  and  the  pro¬ 
cess  repeated,  until  the  plates  are  dis¬ 
solved.  The  verdigris  of  commerce  is  fre¬ 
quently  adulterated  with  common  chalk, 
coloured  blue  by  sulphate  of  copper.  Crys¬ 
tallized  verdigris,  or  acetate  of  copper,  is 
prepared  by  dissolving  verdigris  in  dis¬ 
tilled  vinegar,  evaporating  it,  and  then 
crystallizing  the  solution. 

Sehcele'i  Green. — The  following  process 


for  making  this  colour,  has  been  published 
by  its  discoverers : — Dissolve  two  pounds 
of  sulphate  of  copper,  in  eleven  pints  of 
warm  water,  in  a  copper  vessel ;  then  melt 
separately,  also  in  warm  water,  two 
pounds  of  potass  and  eleven  ounces  of 
white  arsenic  ;  when  dissolved,  the  liquid 
is  to  be  filtered  and  changed  into  another 
vessel ;  the  w  arm  arsenical  solution  is  then 
thrown  upon  the  sulphate  of  copper,  add- 


♦  Some  of  the  living  analogues  to  the  fossil 
forms  classed  under  this  name,  arc  covered  by 
several  fathoms  (the  range  is  between  ten  mill 
ninety)  of  sea  water.  In  the  stillness  pervading 
[  these  abysses,  they  maintain  existence  by  excit¬ 
ing  a  perpetual  current  around  them,  in  order  to 
dissipate  the  water  already  loaded  with  their 
effete  particles,  and  bring  within  the  reach  of 
their  prehensile  organs  the  animalculu  adapted 
for  their  support. 
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ing  only  a  little  at  a  time,  and  stirring  it 
constantly.  When  properly  combined, 
the  mixture  is  to  be  left  quite  still  for 
some  hours,  and  the  colour  is  precipitated; 
the  clear  liquid  is  then  decanted  ;  upon  the 
residuum  some  pints  of  warm  water  are 
thrown  :  stir  and  wash  the  precipitate  se¬ 
veral  times  ;  it  must  be  passed  (through  a 
filter,  and,  when  sufficiently  firm,  it  is 
put  into  shape,  and  dried  upon  unsized 
paper. 

To  obtain  Pure  Copper ,  the  following 
will  be  found  the  best : — Take  of  impure 
copper,  100  parts  ;  copper  scales,  ten  parts  ; 
ground  bottle  glass,  or  any  other  flux,  ten 
parts;  heat  the  whole  together  in  a  co¬ 
vered  crucible,  and  keep  the  copper  in  a 
state  of  fusion  for  twenty  minutes,  at  the 
end  of  which  time  it  will  be  found  at  the 
bottom  of  the  crucible  perfectly  pure.  The 
quantity  of  copper  scales  must  vary  in  pro¬ 
portion  to  the  supposed  impurity  of  the 
copper  to  be  operated  on.  But  the  propor¬ 
tion  I  have  here  given,  will  be  found  to 
answer  very  well  for  the  average  kind  of 
English  copper.  The  explanation  of  this 
process  is  sufficiently  simple  ;  the  impuri¬ 
ties  contained  in  the  copper,  consisting  of 
iron,  lead,  arsenic,  &c.,  combine  with  the 
oxygen  contained  in  the  copper  scales,  and 
form  oxide3  or  acids,  which  are  dissolved 
by  the  flux,  or  fly  off  in  a  gaseous  form, 
leaving  the  purified  copper,  together  with 
that  reduced  from  the  scales,  at  the  bottom 
of  the  crucible  ;  consequently  the  copper 
exceeds  that  put  into  the  crucible — the 
gain  generally  averaging  from  one  to  one 
and  a  half  per  cent.  In  this  way  perfectly 
pure  copper  may  be  obtained  from  brass, 
bell-metal,  gun-metal,  &c.  The  various 
uses  of  copper  are  generally  known,  such  as 
the  joining  of  copper  utensils,  &c.  I  shall 
not  farther  take  up  your  valuable  pages 
with  an  enumeration  of  all  its  uses. 


CLASS  V. 

EXCEEDINGLY  DUCTILE  AND  DIFFI¬ 
CULTLY  OXIDABLE  METALS. 

SILVER. 

This  metal  is  found  both  native  and 
mineralized,  and  combined  with  lead,  cop¬ 
per,  mercury,  cobalt,  sulphur,  arsenic,  &c. 
The  principal  ores  of  this  metal  are  the 
following: — Native  silver,  antimoniated 
silver,  6ulphuret  of  silver,  sulphuretted 
oxide  of  silver  and  antimony,  muriate  of 
silver,  native  oxide  of  silver,  &c.  It  is 
found  in  different  parts  of  the  earth:  the 
mines  of  Erzeburge,  or  the  metalliferous 
rocks  of  Mexico  and  Potosi,  Bohemia, 
*  Norway,  Transylvania,  &c.,  are  the  rich¬ 


est.  Native  silver  possesses  all  the  pro¬ 
perties  of  this  metal,  and  it  appears  in 
series  of  octahedra,  inserted  in  one  an¬ 
other  in  small  capillary  flexible  threads, 
entwined  together  in  plates  or  in  masses. 
The  colour  of  native  silver  is  white,  often 
tarnished.  Silver,  alloyed  with  gold,  forms 
the  auriferous  native  silver  ore :  the  co¬ 
lour  of  this  ore  is  a  yellowish  white.  It 
has  much  metallic  lustre.  The  antimo¬ 
niated  silver  ore  belongs  to  this  class.  Sil¬ 
ver,  combined  with  sulphur,  forms  the 
sulphuretted  oxide  of  silver,  or  vitreous 
silver  ore.  This  ore  occurs  in  masses, 
sometimes  in  threads,  and  sometimes  crys¬ 
tallized  in  cubes  or  regular  octahedra.  Its 
colour  is  dark-bluish  grey,  inclining  to 
black.  Its  fracture  is  uneven,  and  its 
lustre  metallic.  It  is  soft  enough  to  be 
cut  with  a  knife.  It  is  sometimes  found 
alloyed  with  antimony,  grey  silver  ore. 
Silver,  united  to  muriatic  acid,  forms  the 
common  silver.  Pure  muriate  of  silver, 
which  appears  under  different  shapes  and 
colour,  or  silver  united  to  oxygen,  con¬ 
stitutes  the  caleiform  silver  ore,  of  which 
there  are  several  varieties.  The  colour  of 
these  ores  are  of  a  lead  grey  or  greyish 
black.  They  occur  massive,  disseminated 
and  crystallized  throughout  Germany  and 
other  countries  of  Europe,  but  more  espe¬ 
cially  Peru  and  Mexico.  South  America 
contains  the  principal  silver  mines  ;  there 
are,  however,  silver  mines  in  Ireland, 
Norway,  France,  and  many  other  parts  of 
the  world. 

G.  Starkey, 

Chemist,  &c. 

Church  Street,  Shoreditch. 

ELECTRICITY. 

No.  III. 

INDUCTION. 

Strictly  speaking,  a  body  charged  with 
positive  or  vitreous  electricity,  does  not 
repel  another  body  charged  with  the  same 
fluid,  but  the  electric  fluid  which  it  con¬ 
tains  ;  and  when  they  are  charged  with 
opposite  kinds,  the  attraction  which  en¬ 
sues  is  owing  to  the  attraction  between  the 
two  opposite  fluids  which  they  contain. 
All  bodies  contain,  in  their  natural  or 
neutral  state,  equal  quantities  of  the  two 
fluids  combined  with  each  other.  When¬ 
ever  a  body  has  electricity  excited  on*it, 
whether  by  friction  or  other  means,  equal 
quantities  of  the  two  fluids  must  be  set 
free.  Rigid  experiments  have  proved  this 
conclusion  perfectly  correct.  When  glass 
is  rubbed  with  silk,  some  portion  of  the 
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combined  fluids,  either  of  the  glass  or  silk, 
or  perhaps  both,  is  decomposed  ;  the  posi¬ 
tive  adheres  to  the  glass,  and  the  negative 
to  the  silk  :  therefore  the  silk  is  as  strong¬ 
ly  negative  as  the  glass  is  positive  ;  but, 
owing  to  its  close  contact  with  the  hand, 
and  its  comparative  great  extent  of  sur¬ 
face,  it  is  not  so  readily  distinguished  ; 
but  if  it  he  suddenly  dropped  on  the  cap  of 
an  electronic  er,  it  is  easily  proved. 


If  A,  an  excited  globe  of  glass,  be  brought 
near  a  cylinder  or  rod  of  metal,  v  n,  sup¬ 
ported  by  lac  or  glass  supports,  it  decom¬ 
poses  the  electric  fluids  of  the  cylinder; 
the  positive  fluid  is  driven  towards  the 
farther  end,  r,  where  it  accumulates,  and 
the  negative  is  drawn  at  the  nearest  end, 
N,  where  it  collects  to  the  same  tension  as 
the  positive  at  the  farther  end.  If  pith  or 
little  cork  balls  be  suspended  by  fine  wires 
from  the  two  ends,  they  will  diverge  as 
soon  as  an  excited  body  be  brought  near 
either  end,  and  collapse  when  it  is  re¬ 
moved,  although  not  a  particle  of  fluid  has 
passed  from  the  glass  globe  to  the  insulat¬ 
ed  cylinder.  The  excited  body  must  not 
be  brought  too  near,  or  else  a  small  por¬ 
tion  may  pass  from  it  to  the  cylinder  ; 
and,  when  the  former  is  removed,  the 
latter  will,  of  course,  contain  (he  quan¬ 
tity  transferred.  Every  body  charged 
with  electricity — that  is,  uncombined — 
will  induce  the  contrary  state  in  the  near¬ 
est  part  of  every  other  body  in  its  vicinity. 
As  may  be  supposed,  the  nearer  they  are 
to  each  other,  the  greater  the  effect.  This 
is  an  obvious  result  of  the  law  before  men¬ 
tioned,  that  similar  kinds  repel  each  other, 
and  opposite  kinds  attract.  We  shall  now 
understand  the  reason  why  the  excited 
tube  attracted  bits  of  gold  leaf,  paper,  Ac. 
The  positive  electricity  of  the  tube  drives 
the  positive  fluid  of  the  paper  to  the  dis¬ 
tant  end,  and  from  thence  into  the  ground. 
It  having  now  lost  a  portion  of  the  posi¬ 
tive  fluid  it  naturally  contained,  it  must 
have  an  excess  of  negative  fluid,  which, 
being  of  the  opposite  kind  to  that  which 
the  excited  tube  contains,  they  will  at¬ 
tract  each  other;  the  light  body,  being 
easily  moveable,  will  come  in  contact  with 
the  tube.  If  pn  be  two  equal  cylinders, 
touching  each  other  at  H,  they  will  act  as 
one,  as  before;  the  farther  end  will  be  in 
the  same  electrical  state  as  the  globe,  a, 
and  the  adjacent  end,  w,  will  be  in  a  dif- 
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ferent  state.  If  the  globe  be  kept  in  the 
i  same  position,  and  the  two  cylinders  be 
removed  by  their  insulating  stands,  a  little 
distance  from  each  other,  and,  at  the  same 
time,  from  the  globe,  they  will  both  retain 
their  respective  charges,  and  apjjear  as  if 
they  had  been  in  contact  with  some  ex¬ 
cited  body.  The  charge  does  not  remain 
collected  in  one  end,  as  when  under  the 
influence  of  the  excited  globe,  but  spreads 
all  over  the  two  cylinders.  If  they  are  al¬ 
lowed  now  to  touch  each  other,  or  made 
to  communicate  by  means  of  a  wire  held 
by  a  lac  or  other  insulating  handle — the 
two  fluids  being  in  exact  proportion  for 
combining— they  rush  together,  unite,  and 
the  cylinders  are  reduced  to  their  neutral 
or  natural  state,  as  may  be  expected.  If, 
instead  of  an  excited  globe  of  glass,  a  stick 
of  sealing-wax  be  used,  the  same  effect 
will  be  produced,  except — as  the  wax  must 
be  negative  instead  of  positive — the  kind 
of  electricity  in  the  two  ends  of  the  metal¬ 
lic  rod  will  be  reversed,  the  adjacent  end, 
n,  will  be  positive,  and  the  other  nega¬ 
tive. 

THE  CHEMIST. 

SULPHUREOUS  ACID  GAS. 

Sevfral  philosophers  have  paid  attention 
to  the  properties  of  this  gas  and  its  combi¬ 
nations;  but  Iterthollet  was  the  first  who 
published  an  accurate  account  of  it,  which 
Fourcrov  and  Vauquelin  have  investigat¬ 
ed  still  more  completely. 

When  sulphur  is  united  to  oxygen,  it 
forms  an  acid.  M  hen  the  quantity  of 
oxygen  is  sufficient  to  oxygenate  a  giveu 
quantity  of  sulphur  completely,  the  result 
is  a  perfect  acid,  called  sulphuric  acid.  If 
a  less  quantity  of  oxygen  is  made  use  of, 
the  result  is  an  imperfect  acid,  capable  of 
taking  the  gaseous  state.  To  this  gaseous 
fluid  the  name  of  sulphureous  acid  gas  is 
given.  It  becomes  obvious  from  this,  that 
sulphureous  acid  gas  has  the  same  rela¬ 
tion  to  sulphuric  acid,  as  phosphorus  acid 
has  to  phosphoric  acid.  At  least,  this  gas 
occupies  the  middle  place  between  sul¬ 
phur  and  sulphuric  acid. 

Prop/  rlics. — Sulphureous  acid  gas  is  a 
permanently  elastic  aeriform  fluid,  at  the 
ordinary  pressure  and  temperature  of  our 
atmosphere.  Its  odour  is  strong  and  suf¬ 
focating.  It  cannot  maintain  combustion, 
nor  the  respiration  of  animals.  Its  weight 
is  more  than  double  that  of  atmospheric 
air.  Its  specific  gravity,  according  to 
Eergman,  is  0.002 Hi,  and  0.00251,  ac¬ 
cording  to  Lavoisier.  It  is  not  inflamma¬ 
ble.  One  hundred  cubic  inches  of  it 
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weigh  nearly  sixty-three  grains.  It  is 
composed,  according  to  Fourcroy,  of 
eighty-five  sulphur  and  fifteen  oxygen. 
It  is  acid  ;  it  first  reddens  and  then  de¬ 
stroys  the  greater  part  of  the  vegetable 
colours.  It  exerts  little  action  on  the 
metals,  and  has  a  weak  attraction  to  al¬ 
kalies  and  earths.  It  has  the  property  of 
whitening  silk  and  giving  it  a  lustre. 
Priestley,  Bergman,  Berthollet,  &c.,  say 
that,  at  high  temperatures,  it  deposits  sul¬ 
phur;  but  Fourcroy  and  Vauquelin,  in 
consequence  of  some  new  experiments, 
deny  this  assertion.  Phosphorus  has  no 
action  upon  it.  Its  attraction  for  oxygen 
when  dry,  at  the  common  temperature,  is 
very  feeble  ;  but,  if  the  smallest  quantity 
of  moisture  be  present,  the  union  of  the 
two  gases  is  much  favoured.  At  high 
temperatures,  the  combination  is  more 
speedily  effected.  When  a  mixture  of 
sulphureous  acid  gas  and  oxygen  gas  is 
made  to  pass  through  an  ignited  tube,  the 
two  gases  combine  and  sulphuric  acid  is 
formed.  When  passed  into  water  cooled 
down  to  the  freezing  point,  the  union  is 
very  rapid.  Water,  cooled  to  4()o,  absorbs 
one-third  part  of  its  weight  of  sulphureous 
acid  gas.  It  speedily  melts  ice.  Water, 
saturated  with  it,  may  be  frozen  without 
parting  with  its  gas ;  but  when  water, 
which  has  been  saturated  with  it,  is  ex¬ 
posed  to  heat,  it  is  filled  with  a  vast 
number  of  bubbles,  which  continually 
increase  and  rise  to  the  surface :  these 
bubbles  are  the  gas  separating  from  it.  It 
is  absorbed  by  oil,  ether,  and  sulphuric 
acid  ;  the  latter,  when  saturated  with  it, 
acquires  the  property  of  smoking  when 
exposed  to  air ;  its  colour  is  altered  to  a 
yellowish  brown,  and  its  odour  is  pene¬ 
trating,  like  that  of  the  gas.  W  hen  the 
acid,  thus  saturated  with  the  gas,  is  ex¬ 
posed  a  few  degrees  below  the  freezing 
point,  it  congeals  or  freezes  into  a  crys¬ 
talline  mass.  The  same  happens  when 
submitted  to  distillation.  It  decomposes 
nitric  and  oxygenated  muriatic  acid,  and 
dissolves  camphor.  Sulphureous  acid  gas 
and  hydrogen  gas  have  no  action  upon 
each  other  at  common  temperatures  ;  but 
if  they  are  passed  through  an  ignited  tube, 
a  decomposition  is  effected.  Charcoal 
likewise  decomposes  sulphureous  acid 
gas  at  a  high  temperature.  Monge  and 
Clouet  affirm  that,  by  extreme  artificial 
cold,  and  a  strong  pressure  exerted  at  thd 
same  time,  they  rendered  sulphureous  acid 
gas  fluid. 

Methods  of  obtaining  Sulphureous  Acid 
Gas. — 1.  Take  one  part  of  mercury  and 
four  of  concentrated  sulphuric  acid ;  put 
them  into  a  glass  retort  connected  with 


the  pneumatic  quicksilver  trough,  and 
apply  the  heat  of  a  lamp  to  the  mixture 
till  it  boils.  On  continuing  the  heat  after 
the  mercury  has  been  acted  upon,  sulphu¬ 
reous  acid  gas  will  be  obtained  in  abund¬ 
ance. 

In  this  case  a  partial  decomposition  of 
the  sulphuric  acid  takes  place.  The  mer¬ 
cury  abstracts  part  of  its  oxygen,  and  be¬ 
comes  converted  into  an  oxide ;  the  sul¬ 
phuric  acid,  in  consequence  of  the  loss  of 
oxygen,  becomes  converted  into  sulphu¬ 
reous  acid,  which  takes  the  gaseous  form 
at  the  common  temperature. 

2.  Sulphureous  acid  gas  may  likewise 
be  obtained  by  the  slow  combustion  of 
sulphur. 

Put  pounded  sulphur  into  a  shallow 
earthen  dish  or  crucible  ;  melt  and  set  fire 
to  it ;  and,  when  it  is  completely  inflamed, 
cover  it  with  a  large  bell  glass,  perfectly 
dry  ;  remove  the  whole  on  a  dish,  and 
surround  the  apparatus  with  mercury. 
The  sulphur  will  burn  for  some  time,  and 
the  bell-glass  will  be  filled  with  white  va¬ 
pour.  When  the  vapour  has  subsided,  the 
gas  may  be  transferred  as  usual. 

Explanation.— During  the  burning  of 
the  sulphur  in  a  confined  quantity  of  at¬ 
mospheric  air,  it  absorbs  the  oxygen  con¬ 
tained  in  it;  this,  however,  not  being 
sufficient  to  oxygenate  the  sulphur  com¬ 
pletely,  the  result  is  an  imperfect  aeriform 
acid,  or  sulphureous  acid  gas. 

3.  Sulphux-eous  acid  gas  may  also  be 
obtained  by  decomposing  sulphate  of  pot¬ 
ash  or  soda,  either  by  heat  alone,  or  by 
the  affusion  of  aCids. 

4.  If  charcoal  be  moistened  with  sul¬ 
phuric  acid,  and  then  exposed  to  distilla¬ 
tion,  the  products  are  carbonic  acid  gas 
and  sulphureoxis  acid  gas. 

During  this  operation,  the  charcoal  at¬ 
tracts  part  of  the  oxygen  of  the  sulphuric 
acid,  and  forms  carbonic  acid  gas.  I  he 
sulphuric  acid  is,  therefore,  partly  de¬ 
oxidated,  and  becomes  converted  into  sul¬ 
phureous  acid  gas. 

5.  Sulpliui'eous  acid  gas  is  likewise 
formed  by  distilling  sulphur  with  the 
oxides  of  mercury,  lead,  tin,  manganese, 
&c. 

In  these  processes,  the  sulphur  attracts 
the  oxygen  of  the  metallic  oxides,  and  be¬ 
comes  converted  into  sulphureous  acid 
gas,  while  the  oxides  ai*e  partiallv  ie- 
stored  to  the  metallic  state. 

Watei*,  impregnated  with  sulphureous 
acid  gas,  forms  sulphureous  acid. 

The  Camera  Obscura  was  invented  about  the 
year  1560,  by  Baptista  Porta,  who  described  it 
in  a  work  entitled  “  Magia  Naturahs. 
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CRFOSOTK. 

(  iikosote  is  an  oily,  colourless,  transpa¬ 
rent  liquid  ;  of  a  penetrating  odour,  re- 
semiring  that  of  smoke  or  smoked  meat, 
and  of  a  horning  and  very  caustic  taste. 
Its  specific  gravity  is  1.037. 

In  the  dry  distillation  of  tar  from  wood, 
the  fluid  collected  in  the  receivers  con¬ 
tains  an  empyreumatic  acid  water  and  oil 
of  tar,  which  is  placed  in  glass  retorts  and 
rectified.  In  these  two  distillations,  the 
oil  of  tar  is  at  first  light;  but,  as  the  heat 
is  increased,  its  gravity  augments.  At 
one  period  of  the  process,  the  oil  sinks  to 
the  bottom,  and  a  fluid,  which  is  poor  in 
creosote,  and  consists  mostly  of  enpione, 
and  other  substances  that  interfere  with 
the  purity  of  the  creosote,  floats  above  it. 
This  is  poured  off,  and  the  pale-yellow  tar 
oil  is  heated  ;  carbonate  of  potass  is  added, 
until  the  carbonic  acid  is  no  longer  disen¬ 
gaged  in  shaking.  The  mixture  is  de¬ 
canted,  in  order  to  separate  the  acetate  of 
potass,  and  the  oil  is  again  distilled  in  a 
glass  retort,  and  all  the  first  products  that 
float  in  the  water  are  rejected.  The  oil  is 
then  dissolved  in  a  solution  of  caustic  pot¬ 
ass,  of  the  specific  gravity  of  1.12;  heat 
is  thereby  developed,  and  a  portion  of  the 
materials,  composed  of  eupione,  &c.,  not 
being  dissolved,  floats  on  the  surface,  and 
is  removed.  The  alkaline  solution  is 
poured  into  an  open  capsule,  and  regularly 
heated  to  boiling.  It  rapidly  absorbs  the 
oxygen  of  the  atmosphere,  whereby  a  pe¬ 
culiar  oxidizable  principle  in  it  is  decom¬ 
posed,  and  the  mixture  then  turns  brown. 
After  cooling  in  the  open  air,  diluted  sul¬ 
phuric  acid  is  added,  until  the  oil  is  set  at 
liberty.  It  is  then  distilled  with  water, 
holding  a  little  caustic  potass  ;  and  the 
whole  is  kept  boiling-,  until  the  quantity 
of  oil  which  passes  from  the  retort  be¬ 
comes  diminished  :  at  this  point  the  dis¬ 
tillation  should  cease.  The  oil  and  water 
in  the  receiver  are  again  distilled  with 
potass,  and  the  same  treatment  with  sul¬ 
phuric  acid  repeated,  as  in  the  former  in¬ 
stance.  A  third  distillation  is  then  made, 
and  a  little  phosphoric,  instead  of  sul¬ 
phuric,  acid  is  added,  in  order  to  make 
up  some  ammonia  retained  in  the  oil.  The 
oil  is,  therefore,  the  third  time  dissolved 
in  caustic  potass ;  and,  if  the  preceding 
processes  have  been  carefully  managed, 
they  combine  without  leaving  any  residue 
of  eupione;  and  the  mixture,  on  exposure 
to  the  air,  does  not  turn  brown,  but  takes 
on  a  slightly-reddish  tint.  As  long,  how¬ 
ever,  as  any  eupione  remains,  and  the 
mixture  turns  brown,  the  solution  in  pot¬ 
ass  should  Iw?  repeated.  In  this  state  the 
creosote  u  not  entirely  pure,  but  it  may  he 


used  for  medicinal  purposes.  It  may  he 
obtained  perfectly  pure,  by  distilling  it 
with  water  alone,  then  rectifying  the  pro¬ 
duct  of  the  distillation  repeatedly,  until  no 
water  passes  over,  when  the  heat  is  raised 
to  203°  C.  The  last  product  is  creosote, 
unalloyed  by  eupione,  picamarn*  water,  or 
other  matters. 

Mode  of  Administt  ring  Creosote. —  In  the 
treatment  of  ulcers,  creosote  is  to  be  ap¬ 
plied  in  the  concentrated  form.  At  first 
it  occasions  more  or  less  inflammation, 
which,  however,  quickly  subsides.  As 
soon  as  this  inflammation  appears,  the 
remedy  should  be  discontinued  for  a  few 
days.  It  may  he  applied  to  the  surface  of 
the  sore  by  means  of  a  camel-hair  brush, 
or  from  six  to  twelve  drops  may  l>e  placed 
on  a  poultice,  and  this  applied  to  the  ulcer. 
When  the  object  is  to  arrest  external 
haemorrhage,  it  may  he  poured  by  drops 
into  the  wound,  or,  what  seems  more  ef¬ 
fectual,  cotton  or  lint  may  he  applied. 
When  the  object  is  to  employ  friction, 
from  two  to  eight  drops  are  added  to  each 
ounce  of  water. 

The  proportions  for  creosote  ointment 
are,  ten  drops  of  creosote  to  one  ounce  of 
lard.  For  internal  administration,  it  may 
he  given  either  in  pills  or  draught;  the 
former  being  made  of  one  or  two  drops  of 
creosote,  combined  with  some  absorbent 
powder  and  mucilage  ;  the  latter  of  the 
same  quantity,  and  some  camphor  mix¬ 
ture. 

Creosote  may  be  inhaled,  either  by 
steeping  paper  in  it,  and  placing  this  close 
to  the  nostrils,  or  a  portion  of  it  may  he 
poured  into  hot  water,  in  a  Mudge’s  in¬ 
haler,  and  the  creosoted  vapour  respired 
in  the  usual  way.  When  its  internal  use 
is  continued  for  too  long  a  time,  it  is  apt 
to  produce  irritation  of  the  system,  and 
pains  in  the  stomach  and  bowels.  De¬ 
mulcents  should  always  accompany  it. 

Creosote  is  an  excellent  remedy  for 
tooth-ache;  it  has  been  known,  by  para - 
liziug  the  nerve,  to  give  instant  relief 
from  the  most  excruciating  pain.  The 
principal  and  largest  manufacttirer  of  cre¬ 
osote  in  London,  is  Mr.  Morron,  chemist, 
Southampton  Row,  Bloomsbury. 

ACTION  OF  ALKALIES  ON  IRON. 

Irok,  in  its  metallic  state,  has  a  very  fee¬ 
ble  action  on  alkalies  and  earths.  The 
alkalies,  in  their  pure  and  concentrated 
state,  promote  the  decomposition  of  water 
by  means  of  iron;  hydrogen  gas  is  disen¬ 
gaged,  and  the  metal  is  converted  into  the 
state  of  black  oxide  or  martial  ethiops  ; 
but  there  j-eems  to  be  no  perceptible  solu- 
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tion  of  the  oxide  of  iron,  winch  is  thus 
formed  in  the  liquid  alkalies. 

The  brown  oxides  of  iron  readily  com¬ 
bine  with  the  earth  suspended  in  water. 
'This  combination  has  been  long  employed, 
on  account  of  its  properties  of  assuming  a 
great  degree  of  solidity  and  hardness,  as  a 
cement  or  mortar  to  be  used  under  water. 

1  lence  volcanic  productions,  which  contain 
a  large  proportion  of  oxide  of  iron,  are 
often  employed  for  this  purpose.  The 
oxide  of  iron  combines  also  with  the  earths 
by  means  of  fusion,  and  communicates  to 
them  various  shades  of  colour,  according 
to  the  decree  of  oxidation  and  the  propor¬ 
tion  of  oxide  employed.  In  this  state  it 
is  used  in  the  fabrication  of  enamels  and 
coloured  glass.  The  alkaline  sulphates 
are  decomposed  by  iron  at  a  high  tempe¬ 
rature.  The  iron  deprives  the  sulphuric 
acid  of  its  oxygen,  and  reduces  it  to  the 
state  of  sulphur.  Fourcroy  heated  for  an 
hour,  in  a  covered  crucible,  one  part  of 
sulphate  of  potash  with  two  of  iron  filings, 
lie  obtained  a  kind  of  granulated  scoria, 
which  had  swelled  up,  and  was  of  a  deep 
green  on  the  surface.  It  was  extremely 
hard,  and  exhibited,  in  some  of  the  inter¬ 
nal  cavities,  shining  six-sided  plates  of 
black  oxide  of  iron.  It  had  a  hot  acrid 
taste.  When  reduced  to  powder,  it  ex¬ 
haled  the  fetid  odour  of  sulphuretted  hy¬ 
drogen  gas.  It  was  not  deliquescent  in 
the  air,  and,  diluted  with  ten  parts  of 
water,  it  was  of  a  deep-green  colour;  this 
was  a  solution  of  hydrosulphuret  of  pot¬ 
ash,  holding  a  small  quantity  of  iron  in 
solution.  Sulphur  was  precipitated  by 
the  addition  of  acids,  with  the  evolution 
of  sulphuretted  hydrogen  gas.  The  ni¬ 
trates  are  also  decomposed  by  means  of 
iron  heated  to  redness.  Two  or  three 
parts  of  nitre,  with  one  of  clean  iron  filin  s, 
well  triturated  together  and  projected 
into  a  red-hot  crucible,  give  out  at  each 
projection  a  great  number  of  vivid  sparks. 
After  the  detonation,  a  half-fused  mass 
remains,  of  a  reddish-yellow  colour,  which, 
In  washing  with  water,  affords  pure  pot¬ 
ash,  and  there  remains  an  oxide  of  iron  in 
its  highest  degree  of  oxidation.  Steel  also 
detonates  with  nitre,  and  gives  out  a  very 
brilliant  red  flame.  These  mixtures  are 
employed  in  artificial  fire-works.  Some 
of  the  muriates  are  also  decomposed  by 
iron.  The  experiment  of  Scheele,  in  which 
the  muriate  of  soda  was  decomposed  by 
means  of  iron,  is  well  known.  The  mu¬ 
riate  of  ammonia  is  readily  decomposed  by 
iron,  with  the  assistance  of  heat.  Hydro¬ 
gen  and  ammoniacal  gases  are  disengaged. 
Oxymuriate  of  potash  produces  a  violent 
detonation  with  iron.  Two  parts  of  this 


salt,  with  one  of  iron  filings,  detonate 
strongly,  and  with  a  vivid  red  (lame,  by 
percussion,  or  even  by  sudden  pressure,  or 
by  being  brought  in  contact  with  a  burn¬ 
ing  body. 

LIME. 

This  is  an  earth  found  in  great  abundance 
in  nature,  though  never  pure,  or  in  an  un¬ 
combined  state.  It  is  always  united  to  an 
acid,  and  very  frequently  to  the  carbonic 
acid,  as  in  chalk,  common  limestone,  mar¬ 
ble,  calcareous  spar,  &c.  It  is  contained 
in  the  waters  of  the  ocean;  it  is  found  in 
vegetables,  and  is  the  basis  of  the  bones, 
shells,  and  other  hard  parts  of  animals. 
Its  combination  with  sulphuric  acid,  is 
known  by  the  name  of  sulphate  of  lime 
(gypsum,  or  plaster  of  Paris.)  Combined 
with  fluoric  acid,  it  constitutes  fluate  of 
lime,  or  Derbyshire  spar. 

Properties. — Lime  is  in  solid  masses,  of 
a  white  colour,  moderately  hard,  but  easily 
reducible  to  powder.  Its  taste  is  bitter, 
urinous,  and  burning.  It  changes  blue 
cabbage  juice  to  a  green.  It  is  unalterable 
by  the  heat  of  our  furnaces.  It  splits  and 
falls  into  powder  in  the  air,  and  loses  its 
strong  taste.  It  is  augmented  in  weight 
and  in  size  by  slowly  absorbing  water 
from  the  atmosphere.  Its  specific  gravity 
is  2.3.  It  combines  with  phosphorus  by 
heat.  It  unites  to  sulphur  both  in  the 
dry  and  humid  way.  It  absorbs  sulphu¬ 
retted  hydrogen  gas.  It  unites  with  some 
of  the  metallic  oxides.  Its  slaking  by 
water  is  attended  with  heat,  hissing,  split¬ 
ting,  and  swelling  up,  while  the  water  is 
partly  consolidated  and  partly  converted 
into  vapour  ;  and  the  lime  is  reduced  to  a 
very  voluminous  dry  powder,  when  it  has 
been  sprinkled  with  only  a  small  quantity 
of  ivater.  It  is  soluble  when  well  pre¬ 
pared  in  300  parts  of  water.  It  unites  to 
acids.  It  renders  silex  and  alumine  fusi¬ 
ble,  and  more  particularly  these  two  earths 
together. 

Method  of  obtaining  Lime. — Since  the 
carbonic  acid  may  be  separated  from  the 
native  carbonate  of  lime,  this  becomes  a 
means  of  exhibiting  the  lime  in  a  state  of 
tolerable  purity.  For  this  purpose,  intro¬ 
duce  a  porcelain  or  earthen  retort,  or,  ra¬ 
ther,  into  a  tube  of  green  glass,  well  coat¬ 
ed  over  -with  lute,  and  placed  across  a 
furnace,  some  powdered  Carara  marble,  or 
oyster-shell  powder.  Adapt  to  its  lower 
extremity  a  bent  t^obe  of  glass,  conveyed 
under  a  bell,  if  we  then  heat  the  tube, 
we  obtain  carbonic  acid  gas;  and  lime  will 
be  found  remaining  in  the  tube  or  retort. 

The  burning  of  lime  in  the  large  way, 
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depends  on  the  disengagement  of  the  car¬ 
bonic  acid  by  heat;  and,  as  lime  is  infusi¬ 
ble  in  our  furnaces,  there  would  be  no 
danger  from  too  violent  a  heat,  if  the  na¬ 
tive  carbonate  of  lime  were  perfectly  pure; 
but  as  this  is  seldom  the  case,  an  extreme 
degree  of  heat  produces  a  commencement 
of  vitrification  in  the  mixed  stone,  and 
enables  it  to  preserve  its  solidity,  and  it 
no  longer  retains  the  qualities  of  lime,  for 
it  is  covered  with  a  sort  of  crust,  which 
prevents  the  absorption  of  the  water  when 
it  is  attempted  to  be  slaked.  This  is  called 
over-burnt  lime. 

In  order  to  obtain  lime  in  a  state  of 
great  purity,  the  following  method  may' 
be  had  recourse  to. 

Take  Carara  marble,  or  oyster  shells: 
reduce  them  to  powder,  and  dissolve  the 
powder  in  pure  acetous  acid  ;  precipitate 
the  solution  bv  carbonate  of  ammonia. 
Let  the  precipitate  subside,  wash  it  repeat 
edly  in  distilled  water,  let  it  dry,  and 
then  expose  it  to  a  white  heat  for  some 
hours. 

The  acetous  acid,  in  this  operation, 
unites  to  the  lime,  and  forms  acetate  of 
lime,  disengaging  at  the  same  time  the 
carbonic  acid,  which  flies  off  in  the  gase¬ 
ous  state;  on  adding  to  the  acetate  of 
lime  carbonate  of  ammonia,  acetate  of  am 
monia  and  an  artificial  carbonate  of  lime 
are  formed  ;  from  the  latter  the  carbonic 
acid  is  again  expelled,  by  exposure  to  heat, 
and  the  lime  is  left  behind  in  a  state  of 
perfect  purity. 

PEROXIDE  OF  HYDROGEN. 

Peroxide  -of  hydrogen  w  as  discovered  by 
M.  Thenste|^igi^j8.  It  is  prepared  as 
follows  : — Take  a  certain  quantity  of  Tva- 
ter,  about  eight  ounces,  for  instance,  and 
add  to  it  a  sufficiency  of  pure  and  fuming 
hydrochloric  acid,  to  dissolve  about  230 
grains  of  barvta ;  put  this  acid  liquid  into 
a  glass  vessel,  which  must  be  surrounded 
by  ice  ;  then  take  about  185  grains  of  the 
peroxide  of  ban'utn  ;  rub  it  into  a  fine  paste 
with  a  little  water  in  an  agate  mortar,  and 
put  it  into  the  acid  liquor  with  a  box¬ 
wood  spatula.  It  soon  dissolves  without 
effervescence;  to  this  solution  add  pure 
sulphuric  acid,  drop  by  drop,  till  it  is  in 
slight  excess,  which  is  known  by  the  readi¬ 
ness  with  which  the  sulphate  falls;  then 
dissolve  a  second  portion  of  the  peroxide 
and  precipitate  as  before,  taking  care  to 
use  enough,  but  not  too  much  sulphuric 
acid.  The  liquor  is  now  to  be  filtered, 
and  the  residue  washed  with  a  little  wa 
ter,  so  as  to  keep  up  the  original  measure, 
by  adding  it  to  the  first  portion  ;  a  second 


and  third  washing  of  the  residue,  with 
very  small  quantities  of  water,  may  be 
advisable ;  and  these  liquors  should  be 
kept  apart  for  the  purpose  of  washing 
filtres  in  subsequent  operations.  A  fresh 
portion  of  the  peroxide  is  then  dissolved 
in  the  filtrated  liquor,  and  decomposed  as 
before,  filtering  at  every  two  operations, 
and  washing  the  filter  with  the  savings 
of  the  others.  W  e  thus  proceed  till  the 
water  is  sufficiently  oxygenated  ;  when 
about  two  pounds  of  the  peroxide  have 
been  consumed,  the  water  will  be  united 
to  about  thirty  times  its  volume  of  oxygen, 
which  is  about  as  much  as  it  w  ill  retain, 
unless  some  hydrochloric  acid  be  added,  in 
which  case  M.  Thenard  has  made  it  retain 
125  volumes. 

J.  Mitchell. 


A  HAUNTED  HOUSE. 

For  some  few  days  past,  Windsor  and  its 
immediate  neighbourhood  have  been  in 
a  state  of  considerable  excitement,  in 
consequence  of  a  house  knowm  as  “  Want’s 
Cottage,’’  standing  alone,  surrounded  by 
its  grounds,  at  Clewer,  about  a  mile  from 
the  towm  of  Windsor,  having  been  report¬ 
ed,  from  the  extraordinary  noises  which 
have  been  heard  there,  to  be  “  haunted.” 
The  house  is  occupied  by  Mr.  and  Mrs. 
Wright  (who  have,  for  some  time  past  re¬ 
tired  from  business),  their  two  daughters, 
and  a  female  domestic.  The  noises  which 
have  been  heard,  and  which  are  continued 
at  intervals  throughout  the  day  and  night, 
resemble  those  which  would  be  caused  by 
a  person  rapidly  striking  his  knuckles 
against  the  panel  of  a  door  for  two  or 
three  seconds.  In  order  to  attempt  to  un¬ 
ravel  the  mystery,  several  magistrates  of 
the  county,  clergymen,  and  the  most  in¬ 
fluential  residents  in  the  neighbourhood, 
have  visited  the  house,  the  whole  of  whom 
have  been  present  during  the  time  the  ex¬ 
traordinary  noises  have  been  repeated  ; 
and,  although  they  have  evidently  pro¬ 
ceeded  from  a  door  leading  from  the  kitch¬ 
en  into  the  water-closet  in  the  house,  close 
to  which  the  parties  have  stationed  them¬ 
selves,  they  have  been  unable  to  throw  the 
least  light  upon  the  affair.  The  follow  ing 
magistrates  of  the  county,  and  other  gen¬ 
tlemen  residing  within  a  short  distance  of 
the  house,  were  present  during  a  part  of 
yesterday  and  Saturday: — Mr.  W.  F. 
Rilev,  Forest  Hill  ;  Mr.  W.  B.  Harcourt, 
St.  /.eonard’s  Hill ;  Major-General  Cle¬ 
ment  Hill;  Mr.  Edmund  Foster,  Clewer 
House;  the  Rev.  Mr.  Gould,  Clewer,  Ac. 

I  lie  sound  clearly  proceeds  from  the  door 
I  have  described,  and  can  only  be  in  any 
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way  imitated,  and  upon  that  door  only, 
by  striking  the  knuckles  hard  and  rapidly 
upon  the  centre  of  the  panel.  Mr.  Riley 
and  Lord  Clement  Hill  stationed  them¬ 
selves  in  the  hall  within  three  yards  of 
this  door,  and,  as  soon  as  the  knocking  I 
commenced,  rushed  to  the  spot  within  a  ; 
second  afterwards,  hut  not  a  soul  was 

near  it,  and  the  whole  of  the  family  were 
.  J  #  * 
in  a  different  part  of  the  house.  The 

knocking  is  so  loud,  that  it  is  heard  by 
the  inmates  of  houses  400  or  500  yards  off. 
Such  is  the  alarm  these  strange,  and,  at 
present,  unaccountable  noises  have  caused 
throughout  the  neighbourhood,  that  a 
lady  named  Roberts,  who  resides  some 
distance  from  Mr.  Wright,  and  whose 
house  is  divided  from  his  by  two  public 
roads,  has  given  notice  to  her  landlord 
that  she  will  quit  to-day,  and  Mr.  Wright’s 
family  are  represented  to  be  in  that  state 
of  mind,  that  they  are  making  prepara¬ 
tions  to  leave  the  house  immediately.  The 
whole  of  the  machinery  of  the  water- 
closet  has  been  removed,  the  flooring 
taken  up,  and  the  ground  excavated,  un¬ 
der  the  impression  that  the  noise  might 
have  proceeded  from  foul  air  in  the  pipes 
or  drains,  or  from  some  other  cause  con¬ 
nected  with  this  part  of  the  interior  of  the 
house ;  but  the  noise  still  continues  as  be¬ 
fore,  at  intervals,  and  to-day  and  yester¬ 
day  it  was  even  more  violent  and  loud 
than  ever.  In  order  to  ascertain  if  the 
door  of  the  closet  was  struck,  a  small  piece 
of  chip  was  laid  upon  the  projecting  por¬ 
tion  of  the  panel,  and,  after  the  knocking 
had  ceased,  this  had  fallen  on  the  floor; 
and,  on  Sunday  last,  still  more  clearly  to 
ascertain  this  fact,  Mr.  Wright’s  son,  who 
had  arrived  that  morning  from  Newbury, 
fastened  up  the  door  by  means  of  a  piece 
of  wire  ;  and,  after  the  noise  had  ceased, 
the  wire,  upon  examination,  was  found 
broken,  and  the  door  forced  inwards.  At 
one  time  the  door  was  broken  off  its 
hinges,  and  placed  at  the  back  of  the 
closet,  but  the  knocking  was  precisely  the 
same  as  before.  The  landlady  of  the 
house  (Mrs.  Stokes)  has  arrived  from 
town,  and  has  since  caused  every  inquiry 
to  be  instituted,  but  without  the  least 
hopes,  at  present,  of  unravelling  the  ex¬ 
traordinary  mystery.  It  should  be  ob¬ 
served,  that  at  three  or  four  times  when 
the  knocking  took  place,  there  were  five 
persons,  and  sometimes  more,  present 
from  Windsor  and  elsewhere,  who  were 
determined,  if  possible,  to  detect  the 
cause,  and  who  were  totally  unconnected 
with  the  family  residing  in  the  house  ;  but 
they  were  still  left  in  ignorance  of  its 
origin,  and  without  the  means  of  account¬ 


ing  for  it.  On  Saturday  last,  a  gentle¬ 
man  volunteered  to  sit  up  with  Mr. 
Wright  during  the  whole  of  that  night. 
T  his  offer,  at  the  suggestion  of  the  magis¬ 
trates,  was  accepted.  The  rest  of  the  fa¬ 
mily  retired  to  bed  at  the  usual  hour,  and, 
up  to  six  o’clock  the  next  morning,  no 
noises  were  heard,  but  in  the  course  of 
Sunday  they  were  more  violent  than  ever. 
Many  ignorant  persons,  of  course,  ascribe 
the  noises  to  some  supernatural  agency ; 
and  a  tale  is  now  current,  that  some  per¬ 
son  left  that  neighbourhood  some  time 
back  in  “  a  very  mysterious  manner,” 
and  that  u  no  doubt  a  murder  was  com¬ 
mitted  near  the  spot.”  However  this 
may  be,  gentlemen  of  high  standing  in 
the  county  (magistrates,  clergymen,  and 
others)  have  visited  the  house  during  the 
past  week,  and  certainly,  to  say  the  least, 
they  are  all  exceedingly  puzzled  at  the 
extraordinary  noises  they  have  heard 
within  three  or  four  yards  of  the  spot 
where  they  had  stationed  themselves. 
This  singular  affair  continues  to  excite 
the  most  intense  interest,  and  to  be  wrap¬ 
ped  in  the  greatest  mystery. 

POST-OFFICE  MONEY  ORDERS. 

We  are  glad  to  find  that  a  new  regula¬ 
tion  has  just  been  adopted  at  the  Post- 
office,  with  reference  to  money  orders, 
which  will  be  the  means  of  saving  the 
public  a  great  deal  of  unnecessary  trouble 
and  inconvenience.  Formerly,  no  one 
could  receive  the  money  but  the  person 
who  was  named  to  the  post-master,  or  the 
place  where  the  order  was  obtained  ;  but 
now,  in  all  cases  where  personal  attend¬ 
ance  is  inconvenient,  if  the  party  who 
presents  the  order  can  afford  u  full  infor¬ 
mation  as  to  the  Christian  name,  surname, 
address,  and  occupation  of  the  person  who 
originally  obtained  the  order,”  the  money 
will  be  immediately  paid  by  the  post¬ 
master  to  whom  it  is  addressed,  but  not 
until  the  conditions  have  been  strictly 
complied  with. 

TO  PROTECT  PLANTS,  TREES,  &c., 
FROM  GRUBS. 

Take  two  thin  strips  of  copper  and  zinc, 
of  any  convenient  length  and  width — say 
half-an-inch  wide — and  of  sufficient  length 
to  go  once  or  twice  round  the  trunk  of  a 
tree.  Lap  the  edges  of  the  two  metals 
over  each  other  a  little,  and  solder  them 
together.  If  they  are  coiled  round  a  tree 
twice  or  even  once,  they  would  protect  it 
from  snails,  grubs,  &c  ,  which  crawl  up 
from  the  ground.  This  plan  appears  to 
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me  t«!  have  the  advantage  of  being  able  to  and  is  not  liable  to  be  knocked  off  by  pro- 
l»e  applied  close  to  the  bark  with  facility,  jecting  out  in  the  way. 

Tnot.  Reeves,  Jun. 


SOLUTION  OF  PROBLEM  18,  IN  EUCLID'S  ELEMENTS,  BOOK  V. 
To  the  Editor  of  the  Penny  Mechanic  and  Chemist. 


Sir, —Believing  that  the  enclosed  demon- 
strations  of  the  18th  proposition  of  the 
5th  book  ofSirason’s  Euclid,  will  be  found 
much  easier  than  that  which  is  given  in 
his  work,  and  equally  legitimate,  I  send 
them  to  you  for  insertion  in  your  valuable 
miscellany.  Mathematical  knowledge  is 


of  so  much  importance  to  students  in  me¬ 
chanics,  that  1  think  these  efforts  of  my 
pupils,  as  they  are  calculated  to  smooth 
their  path,  will  be  found  acceptable  both 
to  yourself  and  them. 

I  remain  yours,  &c., 

G.  Slater. 


Theorem _ If  magnitudes,  taken  separately,  be  pro¬ 

portionals,  they  shall  also  be  proportionals  when  taken 
jointly — that  is,  if  the  first  be  to  the  second  as  the 
third  to  the  fourth,  the  first  and  second  together 
shall  be  to  the  second,  as  the  third  and  fourth  toge¬ 
ther,  is  to  the  fourth. 

Let  AC,  m c,  D  F,  and  e  f,  be  proportionals  ; 

That  is,  a  c  :  b  c  : :  d  r  :  e  f. 

It  is  to  be  proved,  that  AC-f-Bc:  dc:;df+bf  :  e  f  ; 

Or  that  a  b  ;  b  c  : :  d  k  :  e  f. 

Take  of  ac,  bc,df,  and  E  f,  any  equimultiples  whatever — say  their  doubles  ; 

Viz.  ok,  ii,  h  l,  and  l  m,  each  of  each. 

Again,  take  r  i  and  o  >r,  any  the  same  equimultiples  of  bc  and  E  F,  that 

i  k  and  l  m  are — viz.  their  doubles. 

Since  o  k  is  the  same  multiple  of  a c  that  i  k  is  cf  b  c, 

Therefore  o  i  is  the  same  multiple  of  a  b  that  i  k  is  of  b  c. 

But  i  k  is  the  same  multiple  of  b  c  that  l  m  is  of  ef; 

Therefore  o  i  is  the  same  multiple  of  a  b  that  m  l  is  of  f  f. 

But,  because  H  l  is  the  same  multiple  of  d  f  that  m  l  is  of  k  f, 

Therefore  H  m  is  the  same  multiple  of  de  that  m  l  is  of  ef; 

Therefore  g  I  is  the  same  multiple  of  ad  that  ii  M  is  of  d e. 

Again,  since  i  k  and  f  t  are  the  same  multiples  of  bc  that  m  l  and  o  m  are  of  E  f, 
Therefore  (2.5)  p  k  and  o  l  are  equimultiples  of  n  c  and  E  f. 

Now,  since  (by  hypothesis)  ac  bc  ;  :  df  ;  ef; 

And  that  of  the  first  and  third,  ac  and  d  f,  equimultiples  have  been  taken — viz. 

o  k  and  »  l ; 

And  of  the  second  and  fourth,  bc  and  ef,  equimultiples  have  been  taken — viz. 

i  p  and  si  o  ; 

Therefore,  if  c  k  be  greater  than  i  p,  h  l  shall  be  greater  than  »i  o ;  if  equal, 

equal,  and  if  less,  less. 

Whence,  by  adding  i  k  to  o  k,  and  i  p  and  m  l  to  ii  L  and  m  o, 

If  o  i  be  greater  than  k  p,  h  m  shall  be  greater  than  lo  ;  if  equal,  equal, 

and  if  less,  less  : 

But  o  i  and  n  m  are  equimultiples  of  a  b  and  D  e, 

And  k  r  and  l  o  are  equimultiples  of  n  c  and  E  f  ; 

Therefore  ab  :  bc  :  :  de  :  ef—  Q.  E.  D. 
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A  Cheap  Barometer. — Take  a  common 
phial  bottle,  cut  off  the  rim  and  part  of 
the  neck  ;  this  may  be  done  by  a  piece  of 
string,  or,  rather,  whip  cord,  twisted 
round  it,  and  pulled  strongly  by  two  per¬ 
sons  in  a  sawing  position,  one  of  whom 
holds  the  bottle  firmly  in  his  left  hand ; 
the  bottle  will  soon  become  heated  by  the 
friction  of  the  string,  and,  if  dipped  sud¬ 
denly  in  cold  water,  will  be  easily  decapi¬ 
tated.  Let  the  phial  be  now  nearly  filled 
with  pump-water,  and,  applying  the  finger 
to  its  mouth,  turn  it  quickly  upside  down. 
On  removing  the  finger,  only  a  few  drops 
will  escape  ;  without  cork  or  stopper  of 
any  kind,  the  water  will  be  retained 
within  the  bottle,  by  the  pressure  of  the 
external  air ;  the  weight  of  air  without 
being  so  much  greater  than  the  small 
quantity  within  it.  Now  let  a  bit  of  tape 
be  tied  round  the  middle  of  the  bottle,  to 
which  the  two  ends  of  the  string  may  be 
attached,  so  as  to  form  a  loop  to  hang  on 
a  nail.  Let  it  be  thus  suspended  perpen¬ 
dicularly,  with  the  mouth  open  down¬ 
wards,  and  this  is  the  barometer.  When 
the  weather  is  fair,  and  inclined  to  be  so, 
the  water  will  be  level  with  the  section  of 
the  neck,  or,  rather,  elevated  above  it, 
and  forming  a  concave  surface.  When 
disposed  to  be  wet,  a  drop  will  appear  at 
the  mouth,  which  will  enlarge  till  it  falls, 
and  then  another,  while  the  humidity  of 
the  atmosphere  continues.  The  water 
will  not  remain  in  the  bottle  unless  the 
air  be  cut  off,  because  the  attraction  be¬ 
tween  the  water  and  the  edge  of  the  glass 
is  sufficient  to  counteract  the  pressure  of 
the  atmosphere  on  the  water  in  the  phial, 
which,  being  by  that  means  out  of  the 
neck,  has  no  longer  anything  to  prevent 
it  dropping. 

To  Whiten  Ivory  that  has  become  Red  or 
Yellow. — Boil  alum  in  water  until  it  looks 
white  ;  into  this  put  the  ivory,  and  let  it 
remain  an  hour;  then  rub  the  ivory  with 
a  cloth,  wipe  it  clean  with  a  wet  rag,  and 
lay  it  in  a  moistened  cloth,  to  prevent  it 
drying  too  quickly,  which  will  make  it 
crack. 

To  make  Court  Plaster. — Strain  black 
silk  over  a  frame  of  any  kind,  and  spread 
over  it  the  following  mixture  : — Isinglass, 
1  oz. ;  tincture  of  benzoin,  1  oz. ;  rectified 
spirits  of  wine,  G  oz. ;  dissolved  together. 
If  it  gets  too  thick,  add  a  little  more 
spirit. 

To  make  Gilder's  Wax. — Take  of  verdi¬ 
gris  and  white  vitriol,  of  each  8oz.  ;  col- 
cothar,  21  lbs.  ;  borax,  4  oz.,  all  in  fine 
powder.  Dissolve  2^ lbs.  bees’  wax,  and 
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stir  the  powder  briskly  in  until  it  gets 
cold. 

To  make  Ball  Pomatum  as  sold  by  Per¬ 
fumers ,  S[C. — Take  of  clarified  suet,  5  lbs. ; 
white  wax,  8  oz. ;  spermaceti,  2  oz.  Melt 
over  the  fire  with  a  gentle  heat,  and,  when 
beginning  to  cool,  beat  well  in  oil  of  la¬ 
vender  and  essence  of  bergamot,  of  each 

5  OZ. 

Varnish  for  Coloured  Drawings.  — 
Mix  together  2  oz.  of  balsam  of  Canada, 
and  2  oz.  spirits  of  turpentine ;  size  the 
drawings  first  with  a  jelly  of  isinglass, 
and,  when  dry,  apply  the  varnish,  which 
will  make  them  resemble  o;l  paintings. 

To  make  Chromate  of  Potash. — Heat 
chromate  of  iron,  with  an  equal  quantity 
of  saltpetre,  in  a  strong  blast  fire  ;  wash 
out  the  salt,  filter  the  leys,  evaporate,  and 
crystallize ;  redissolve  and  recrystallize 
two  or  three  times,  then  dissolve  the  crys¬ 
tals  in  five  times  their  weight  of  water ; 
evaporate  to  crystallization. 

To  Dye  Wood  a  Fine  Yellow. — Dissolve 
gamboge  in  spirits  of  turpentine,  and  wash 
it  over  the  wood  ;  the  colour  is  very  lively 
and  brilliant.  If  one  part  of  dragon’s 
blood  be  used,  with  two  of  gamboge,  va¬ 
rious  shades  will  be  communicated  to  the 
wood  of  the  plane  and  the  beech.  Tinc¬ 
ture  of  turmeric,  made  by  digesting  tur¬ 
meric  in  spirits  of  wine,  also  answers  ex¬ 
tremely  well.  The  addition  of  dragon’s 
blood  gives  an  orange  tint. 

To  Dye  Wood  Red. — Take  2oz.  of  Bra¬ 
zil  wood,  and  2  drachms  of  pearl  ashes  ; 
mix  them  with  a  quart  of  water,  and  in¬ 
fuse  two  or  three  days ;  then  strain  and 
make  boiling  hot,  with  which  brush  the 
wood  until  it  is  highly  coloured,  and, 
while  wet,  brush  over  a  solution  of  alum 
in  the  proportion  of  2  oz.  to  a  quart. 

To  make  Liquid  Chlorine ,  or  Oxymurialic 
Acid. — Take  of  common  salt,  4lbs;  man¬ 
ganese,  lib;  oil  of  vitriol,  l^lbs;  water, 
lib ;  distil  and  pass  the  vapour  through 
three  or  four  bottles,  half  filled  with  water. 
It  is  used  to  bleach  linen  and  straw,  and 
takes  out  fruit  spots,  iron  moles,  or  ink 
marks. 

MISCELLANEA. 


Wool. — The  true  cause  of  the  felting  property 
of  wool,  and,  at  the  same  time,  its  distinguishing 
character,  when  contrasted  with  hair,  consists, 
as  ascertained  by  microscopical  experiments,  in 
its  serrated  structure  externally.  When  viewed 
through  a  microscope  of  great  power,  and  as  a 
transparent  object,  the  fibre  of  wool  assumes  a 
ribbon-like  form,  with  serrated  edges;  but  these 
serrations,  when  the  fibre  is  viewed  as  an  opaque 
object,  are  found  to  result  from  the  presence  of  a 
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Rurcesaion  of  ri vetted  cones  encircling  a  central 
Klein,  the  apex  of  the  superior  cone  being  received 
into  the  cup-like  base  of  the  inferior  one ;  and 
each  cup-like  cone  has  projecting  and  indented 
edges  directed  from  root  to  j»oinL  1  hese  conical 
or  cup-like  circlets,  arc  farther  resolvable  into 
distinct  scales  or  leaves,  set  regularly  around  the 
central  stem,  and  varying  in  number,  size,  and 
degree  of  projection,  in  the  wool  of  different 
animals.  In  some  instances  these  scales  are 
pointed,  in  others  round.  In  the  wool  of  the  but, 
these  circlets  are  so  decided,  as  to  produce  tire 
appearance  of  a  series  of  cups,  placed  one  in  an¬ 
other,  and  having  indented  edges.  Though  hair 
is  covered  with  scales,  or  rugosities, it  has  no  ser¬ 
rations  or  tooth-like  projections  — Martins  Natu¬ 
ral  History  of  Quadrupeds.  Part  III. 

Singular  f'alculation. — The  National  Debt, 
funded  and  unfunded,  on  the  5th  of  January, 
1810,  was  811,85*8,811/.,  equal  to  778,236,267 
guineas,  which,  at  6  dwts.  ami  8  grs.  each  gui- 
nea,  weighs  6312  tons,  II  cwt.  3  qrs.  6  lbs.  1  oz. 
6  drnis.  nearly,  avoirdupois.  Now,  supposing  a 
waggon  and  five  horses  to  extend  in  length 
twenty  yards,  and  to  carry  two  tons  and  a  half 
of  the  said  guineas,  the  number  of  teams  neces¬ 
sary  to  carry  the  whole,  would  extend  in  length 
twenty-eight  miles  twenty-three  yards,  nearly. 
To  count  the  Debt  in  shillings,  at  tire  rate  of 
20*  in  a  minute  for  ten  hours  a  day,  and  six 
days  in  a  week,  would  take  2460  years.  306 
days,  17  hours,  and  30  minutes.  Its  height  in 
guineas,  supposing  twenty  in  thickness  equal  to 
one  inch,  would  he  610  miles,  339  yards,  0 
inches;  and  supposing  each  guinea  an  inch  in 
diameter,  they  would  extend  in  a  right  line 
12,203  miles,  150  yards,  7  inches.  More¬ 
over,  tire  said  guineas  would  cover  348  acres, 
2  roods,  and  262  yards  nearly;  and,  lastly,  in 
shillings,  each  inch  in  dianreier  would  cover 
7310  acres,  1  rood,  and  310  yards. 

Novel  Mode  of  Destroying  Slugs — It  lately  oc¬ 
curred  to  some  scientific  individual,  that  the 
powers  of  galvanism  might  he  appropriately  em¬ 
ployed  for  the  protection  of  plants  from  the  at¬ 
tacks  of  these  voracious  insects.  The  apparatus 
is  very  simple,  and  consists  of  a  thin  strip  of  zinc 
alrout  four  inches  in  depth,  upon  which,  alrout 
two  inches  from  the  upper  edge,  is  laid  a  thin  strip 
of  copper,  about  threcjquarlers  of  an  inch  in 
depth  ;  the  upper  rim  of  the  zinc  is  then  turned 
and  flattened  down,  so  as  just  to  overleap  the  up¬ 
per  edge  of  the  copper  alrout  the  eighth  of  an 
inch,  and  is  then  soldered  strongly  to  the  copper 
at  small  intervals,  when  the  apparatus  is  com¬ 
plete.  The  bed  to  be  preserved  is  surrounded 
with  these  prepared  slips  of  zinc,  the  lower  edge 
being  pressed  into  the  mould  about  half  an-inch 
deep,  and  the  coppered  side  being  placed  out¬ 
wards  to  the  walk,  or  box  edging,  as  it  may  hap¬ 
pen.  When  the  bed  is  thus  encircled,  no  slug 
or  snail  can  enter  from  the  outside ;  for,  on  at¬ 
tempting  to  crawl  np  the  strip  of  zinr,  as  soon  as 
the  dug  comes  in  contact  with  the  strip  of  copper, 
it  receives  a  galvanic  shock,  which  causes  it  in¬ 
stantly  to  recoil;  and  if  the  attempt  is  repeated, 
the  same  result  follows,  until  the  slug  falls  off  ex- 
boosted,  and  very  frequently  dies  from  the  effect 
of  ti»«r  repeated  shocks.  In  the  meantime,  the 


Iwd  itself  should  l>e  carefully  examined,  and  all 
all  the  slugs  within  its  limits  destroyed;  or,  in 
order  to  muke  matters  Mire,  a  little  good  fresh 
stone  lime  should  be  mixed  in  a  sufficient  quan¬ 
tity  of  water,  and  the  mixture  allowed  to  stand 
until  the  lime  has  fallen  to  the  bottom.  1  he  li¬ 
quid,  which  is  almost  colourless,  may  then  be 
poured  into  a  watering-i>ot,  fitted  with  a  rose, 
and  the  whole  bed,  plants  and  all,  watered  there¬ 
with.  This  will  infallibly  destroy  all  the  slugs 
within  the  circle  of  the  zinc,  and  then  the  gar¬ 
dener  may  rest  in  peace,  with  the  assurance  that 
his  plants  arc  safe  from  his  troublesome  little 
enemies.  This  invention  will  be  found  of  great 
efficacy  in  preserving  wall-fruit  from  slugs  or 
snails  ;  for  a  strip  of  the  zinc  and  copper  fastened 
along  the  base  of  the  wall,  will  eflectuallv  pre¬ 
vent  these  animals  from  mounting,  and,  as  the 
cost  is  only  about  a  shilling  per  yard,  we  have 
no  doubt  it  will  soon  be  extensively  employed. 
If  it  is  desirable  to  protecta  single  plant,  the  zinc 
and  copper  can  be  soldered  together  neatly  in  a 
round  shape,  like  that  of  a  flower-jiot,  and  will, 
of  course,  be  moveable  at  pleasure. 

The  African  Expedition. — The  iron  steamer, 
Soudan ,  which  left  Plymouth  on  the  17th  of 
April,  arrived  at  Tenerifl'e  ou  the  14th  of  May. 
The  following  is  an  extract  of  a  letter  from  a 
gentleman  on  board,  addressed  to  a  friend  in 
this  town,  and  dated  May  17: — “  I  write  accord¬ 
ing  to  your  wish,  to  tell  you  our  progress.  We 
left  Pevonport  April  17th,  and  we  had  a  violent 
gale  from  the  north-cast,  on  the  21st  and  22nd, 
in  the  Iiay  of  Biscay.  It  was  sublime;  I  en¬ 
joyed  it  much  ;  the  swell  of  the  waves  was  mag¬ 
nificent.  Our  round  house,  life-buoy,  kc.,  were 
washed  away,  and  the  things  even  in  the  maga¬ 
zine  were  soaked  through.  Another  gale  set  in 
on  the  20th,  from  the  south-west,  which  drove  us 
into  Lisbon  on  the  1st  of  May.  1  admired  Lis¬ 
bon  exceedingly,  and  the  country  around  it  is 
most  lovely.  We  left  Lisbon  on  the  8th  of  May, 
hud  a  fine  passage  all  the  way.  and  arrived  here 
on  the  14th  of  May.  This  is  a  most  grand  and 
magnificent  island.  Mountains  are  towering 
around  us.  I  ascended  one,  and  the  view  was 
superb.  The  famous  j>cak,  however,  is,  at  this 
season  of  the  year,  inaccessible.  We  leave  this 
to-morrow  for  the  Cape  de  Vcrd  Islands,  where 
we  w  ait  for  the  Wilberforce ,  which  I  expect  will 
join  ns  there  in  a  week  or  two,  and  then  we  sail 
ou  together  for  the  Niger,  but  I  doubt  our  enter¬ 
ing  it  before  August.  I  begin  to  feel  the  heat 
dreadfully ;  I  felt  quite  knocked  up  yesterday. 
The  ship  is  healthy.  She  is  a  dreadfully  slow 
vessel,  and  how  she  weathered  the  gales  we  have 
met  with,  I  cannot  tell.  Many  thought  she 
would  have  l>ecn  lost ;  but,  when  it  came  to  the 
point,  I  felt  no  fear  myself  whatever.** — Liverpool 
Albion, 

It  is  a  curious  fact  that,  universally,  new 
truths  and  their  promulgators  have  been  treated 
with  indignity  and  animosity.  The  novelty  of 
the  opinions  of  Pythagoras  caused  his  bnnish- 
menl  from  Athens;  those  of  Anaxagoras  threw 
him  into  prison  ;  the  Abdcridcs  treated  Democri¬ 
tus  as  a  madman,  because  he  dissected  dead  bo¬ 
dies  to  discover  the  cause  of  insanity ;  and  So¬ 
crates,  for  demonstrating  th«  unity  of  God,  was 
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condemned  to  drink  hemlock. — Gallon  the  Func¬ 
tions  of  the  Brain. — In  “  Cave's  Primitive  Chris¬ 
tianity,"  we  are  informed  that  the  Christians  were 
everywhere  accounted  a  pack  of  atheists,  and 
their  religion  the  atheism.  Many  of  those  per¬ 
sonages  who  distinguished  themselves  in  the 
fourteenth  century  by  their  knowledge  of  natural 
things,  were  put  to  death  as  magicians.  Harvey, 
after  his  discovery  of  the  circulation  of  the 
blood,  lost  his  practice,  and,  so  far  from  finding 
comfort  among  his  brethren,  left  the  country,  and 
was  lampooned  from  one  end  of  Europe  to  the 
other.  The  illustrious  father  of  modern  philoso¬ 
phy,  Bacon,  was  represented  by  Cecil  to  Eliza¬ 
beth,  when  she  thought  of  making  him  her  soli¬ 
citor-general,  “  as  a  man  of  mere  speculation” — 
as  one  wholly  given  up  to  philosophical  inqui¬ 
ries — neiu,  indeed ,  and  amusing,  hut  fanciful  and 
unsound,  and,  therefore,  more  likely  to  distract 
her  affairs,  than  to  serve  her  carefully  and  with 
proper  judgment.  Dr.  Chalmers,  speaking  of  the 
reception  of  the  Newtonian  philosophy,  says, 
“  Authority  scowled  upon  it,  and  taste  was  dis¬ 
gusted  with  it,  and  fashion  was  ashamed  of  it.” 
Those  who  first  maintained  the  influence  of  cli¬ 
mate  upon  the  intellectual  character  of  nations, 
were  suspected  of  materialism.  The  physical 
truths  announced  by  Linnaeus,  Buff’on,  Bonnet, 
and  others,  were  represented  as  impieties  likely 
to  ruin  religion  and  morality.  The  virtuous  and 
generous  Lavater  was  treated  as  a  fatalist  and 
materialist.  W.  E.  H. 

Locomotives  on  Common  Roads. — A  very  in¬ 
teresting  experiment  on  the  power  of  locomotive 
on  common  roads  was  lately  made  in  Dublin, 
with  one  of  Anderson  and  Rogers’  steam-carriages. 
A  waggon  of  immense  size  was  attached,  and 
started  from  Nottingham  Street,  filled  with  per¬ 
sons  standing  in  it.  Both  machines  proceeded 
to  turn  through  Sackville  Street,  and  returned  at 
a  considerable  speed,  although  at  almost  every 
point  it  was  met  by  crowds  of  all  classes.  As 
it  ascended  the  hill  of  Newcomen  Bridge,  the 
appearance  of  the  waggon  following,  which  was 
literally  covered  with  people,  was  very  extraor¬ 
dinary,  the  number  it  contained  being  upwards 
of  sixty  grown  men.  Supposing  them  to  be  on 
an  average  of  twelve  stone,  we  shall  find  that  the 
live  weight  alone  was  about  four  tons  and  a  half ; 
supposing  the  machine  to  weigh  only  one  ton, 
the  enormous  weight  of  five  tons  and  a  half  was 
actually  drawn  up  one  of  the  heaviest  hills  in  the 
neighbourhood  of  Dublin,  and  ran  through  the 
streets  at  a  speed  exceeding  ten  miles  an  hour. 

Professor  Wheatstone’s  Clock. — A  newly-in¬ 
vented  clock  is  about  to  be  tried  at  the  new  Re¬ 
form  Club  House,  being  an  application  of  elec¬ 
tricity  to  multiply  clocks,  or  rather  clock  faces. 
As  really  good  chronometers  are  so  excessively 
expensive,  any  plan  that  diminishes  that  expense 
is  very  useful  and  desirable.  By  the  professor’s 
invention,  this  desideratum  is  arrived  at.  To  a 
perfectly  correct  chronometer  is  attached  a  wheel, 
with  alternate  teeth  of  wood  and  steel,  and  con¬ 
nected  with  this  wheel  are  the  wires  of  an  elec¬ 
trical  battery.  The  other  ends  of  these  wires  are 
attached  to  a  piece  of  soft  steel,  round  which  cop¬ 
per  wire  is  coiled,  and  which  is  thus  turned  into 
a  powerful  magnet.  Below  this  soft  steel  is  a 


small  piece  of  iron,  connected  with  a  series  of 
wheels  behind  the  false  clock.  Every  time  a  steel 
tooth  of  the  wheel  connects  the  wires  of  the  bat¬ 
tery  and  the  soft  steel,  the  latter  attracts  the  small 
piece  of  iron ;  but,  when  a  wooden  tooth  comes 
round  and  disconnects  them,  the  steel,  ceasing  to 
be  a  magnet,  drops  the  iron.  These  alternate 
droppings  and  liftings  occur  every  second  ;  and, 
of  course,  the  second  hand  of  the  false  clock,  be¬ 
ing  connected  with  the  piece  of  iron,  beats  simul¬ 
taneously  with  tire  second  hand  of  the  large  and 
correct  chronometer,  which  is  connected  with  the 
wooden  and  steel  wheel.  The  false  clocks  cost 
about  21.,  and  have  various  wheels,  &e.,  by,  which 
the  minutes  and  hours  are  shown. 

Longevity. — In  the  County  Chronicle  of  De¬ 
cember  13,  1791,  a  paragraph  was  inserted, 
stating  that  Thomas  Cam,  according  to  the  parish 
register  of  St.  Leonard,  Shoreditch,  died  the  28th 
January,  1588,  aged  207  years!  The  corre¬ 
spondent  of  that  paper  adds,  “  This  is  an  in¬ 
stance  of  longevity  so  far  exceeding  any  other 
on  record,  that  one  is  disposed  to  suspect  some 
mistake,  either  in  the  register  or  in  the  extract.” 
Our  correspondent,  having  lately  met  with  this 
paragraph  in  his  common-place  book,  determined, 
he  says,  to  apply  to  the  parish-clerk  of  St.  Leo¬ 
nard’s,  from  whom  he  at  length  obtained  an  ex¬ 
tract  from  the  register  of  burials,  a  literal  copy  of 
which  is  subjoined  : — 


1588.  BURIALLES  Fol :  53. 


e 

Thomas  Cam  was  buriel*  y  22  inst  of 
January e  Aged  207  years 

Holywell  Street 
Geo.  Garrow 

Copy  Augst  25,  1832.  Parish  Clerk. 

“It  thus  appears,”  adds  our  correspondent, 
“that  Cam  was  born  in  the  year  1381,  in  the 
fourth  of  Richard  II.,  living  through  the  reign  of 
that  monarch ;  and  through  those  of  the  whole  of 
the  following  sovereigns — viz.  Henry  IV.,  Henry 

V. ,  Henry  VI.,  Edward  IV.,  Edward  V.,  Rich¬ 
ard  III.,  Henry  VII.,  Henry  VIII.,  Edward 

VI. ,  Mary,  and  to  the  thirtieth  of  Elizabeth.” 

Great  W cstern  Railway. — The  traffic  on  this 
splendid  line,  since  the  opening  to  Chippenham, 
has  realized,  to  the  fullest  extent,  the  most  san¬ 
guine  anticipations  that  had  been  formed  of  it. 
The  number  of  individuals  carried,  last  week,  was 
50,725,  and  the  amount  of  cash  received,  12,26H. 
17s.  Qd.  The  exact  number  carried  between  Bath 
and  Bristol,  on  Whit-Monday,  was  5672.  On 
Monday  next,  the  line  will  be  opened,  perma- 
nently,  to  Bridgwater,  and  in  a  very  few  weeks 
the  communication  by  railway  will  be  complete 
between  that  town  and  the  metropolis 

To  destroy  W asps. — Pour  about  a  pint  of  gas- 
tar  into  their  holes,  which  prevents  the  insect  ever 
getting  out.  Those  wasps  that  enter  the  hole  after¬ 
wards  get  entangled  with  the  tar,  it  adheres  to  their 
legs  and  wings  ;  and  in  their  efforts  to  clear  them¬ 
selves  of  it,  they  spread  it  over  their  bodies,  and 

*  The  -word  buriel  is  correctly  copied  from  the 
original. 
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are  killed  in  fuur  or  five  minute*.  By  tliia  simple 
plan  wasps  may  Ik-  destroyed  in  less  time  and 
wiUi  less  expense  and  trouble  thiui  any  other,  and 
it  may  be  performed  with  safety  at  any  hour  in 
the  day. 

Long  Journeys. — A  steam-eoach  running  at  a 
model  ate  rate,  which  is  about  21  miles  j>cr  hour, 
would  run  over  a  distance  of  500  miles  per  day 
of  21  hours,  and,  at  that  speed,  would  reach 
British  India  from  London  in  about  8^  days — or 
Pekin,  in  Cliina,  in  1 1  days — or  from  Gibraltar 
to  the  Cape  of  Good  Hope  in  10  days — or  from 
Quebec  to  Cape  Horn  in  17  days— or  once  round 
the  globe  in  51  days— or  seven  times  round  the 
globe  in  one  year — or  a  distance  equal  from  the 
earth  to  the  moon  in  about  10  months — or  from 
the  earth  to  the  sun  in  five  hundred  years,  nearly 
95,000,000  of  miles. 

The  Welsh  Coal. — It  has  been  stated  that  the 
Welsh  coal  fields  extend  over  1200  square  miles, 
and  that  there  are  twenty-three  beds  of  workable 
coal,  having  an  average  thickness  of  ninety-five 
feet.  Each  acre  w-ill  yield  about  100,000  tons 
per  mile.  If  from  this  wTe  deduct  one-half  for 
waste,  and  the  minor  extent  of  the  upper  beds, 
this  will  ulTord  a  supply  of  coal  equal  to  32,000,000 
tons  per  square  mile.  Let  it  be  conceded  that 
5,000,000  are  equal  to  one-third  of  the  consump¬ 
tion  in  England,  then  each  square  mile  of  the 
Welsh  coal-field*  will  meet  a  proportionable  con¬ 
sumption  of  a  hundred  years ;  ajid  as  there  arc 
from  one  to  two  thousand  square  miles  in  this 
coal  district,  it  would  supply  England  with  coal 
for  two  thousand  years  after  ail  the  English  mines 
were  exhausted. 

Sinking  of  the  Royal  George  in  1782. — We 
understand  that  a  man  and  woman  are  now  living 
at  the  itdvanced  age  of  85  years,  who  escaped  out 
of  the  third  port-hole  on  the  stari>oard  side  of  the 
lower  deck.  The  secretary  of  the  Orphan  School, 
Fortaca,  has  recently  received  a  communication 
that  the  individuals  in  question  intend,  during  the 
summer,  to  l>e  present  at  one  of  Colonel  Pasley’s 
explosions  of  that  ill-fated  ship. — Evening  Paper. 

INSTITUJIONS. 

f.RCTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  June 
30,  Dr.  Hodgkin,  on  the  Means  of  Recovering 
Health.  Friday,  July  2,  Signor  Ziliani,  on 
Italian  Literature.  At  half-past  eight  pre¬ 
cisely. 

Westminster  Literary  ard  Scientific  Institution 
6  and  7,  Great  Smith  Street. — Thursday, 
July  1,  T.  J.  Serle,  Esq.,  A  Dramatic  Sketch 
At  half  past  eight 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4},  Church  Street,  Rother- 
hithc. — Thursday,  July  1,  Genera)  Quarterly 
Meeting.  At  half-past  eight  precisely. 

QUERIES. 

The  description,  when-  U  could  be  got,  of  Mr. 
J  Smiths  gunpow dcr-cpgiifr ?  T.  Bn. •Boron. 


How  to  make  gallic  acid,  acetate  of  alumine, 
and  eliminate  of  lime  ?  '  H.  W. 

What  preparation  is  used  for  making  metallic 
paper,  and  likewise  the  quantities  of  various  me¬ 
tal*  used  in  the  making  of  the  metallic  pencils? 

IL  G. 

[Our  correspondent  did  not  enclose  the  piece  ol 
metallic  paper  a*  proposed]. — Ed. 

The  power  ofBachoflhej’a  electro-magnetic  ma¬ 
chine  is  much  increased  by  pushing  in  the  bundle 
of  wires  through  the  coil.  What  is  the  cause  of 
thi*  increase  of  power,  or  how  ean  any  connexion 
take  place  between  this  bundle  of  win-s  and  Un¬ 
coil,  when  they  do  not,  in  any  part,  touch  each 
other?  Also,  should  the  small  wire  on  Uie  coil 
be  joined  to  the  large  wire,  a*  both  ways  have 
la-en  recommended?  Where  can  I  obtain  thin 
brass  tubes,  such  a*  are  used  for  the  sides  of 
telescopes  ?  A. 

From  a  given  circle  to  form  the  following 
figures,  whose  areas  or  contents  shall  Ik;  all  equal 
to  each  other: — !*»_  A  circle  ;  2nd.  A  semi-circle  ; 
3rd.  A  quadrant,  or  quarter  ofn  circle;  1th.  An 
equilateral  triangle;  5lh.  Right-angled  triangle; 
0th.  Isosceles  triangle;  7th.  Scalene  triangle; 
8th.  Square;  9th.  Purellclogram ;  lOUi.  Rhonhus; 
11th.  Rhomboid;  12th.  Trapezium  of  four  sides; 
l3Ui.  Pentagon  ;  1  tUi.  Hexagon;  15th.  Hepta 
gon  ;  10th.  Octagon;  17th.  N  on  agon  ;  18th. 
Decagon;  19Ui.  Hendecagon;  20tli.  Dodecagon. 
It  is  not  intended  that  tlm  circle  shall  Ik*  the  only 
groundwork  for  finding  the  other  figures  separately, 
but  that  Uie  figure's  and  results  which  may  be 
obtained  from  Uie  circle*.,  may  1m-  used  as  the 
foundation  for  any  oUiers?  G.  Starkey. 

The  lx*st  method  of  fusing  brass  and  other 
metals,  brass  in  particular?  R.  W. 


ANSWER  TO  QUERY. 

For  setting  the  Electrotype  in  Action. — Tlu  best 
proportion  of  acid  and  water  for  se  tting  the-  elee-- 
trotype  in  action  is  the  following: — I  t  parts  of 
water  to  1  of  acid,  if  the  zinc  lead  ht-en  previously 
amalgamate  d ;  if  not  18  parts  of  water  to  1  of  ae-id, 
I  have  found  the  best.  O.  Starkey. 


TO  CORRESPONDENTS. 

We  have  received  another  and  different  demonstra¬ 
tion  from  that  of  Simson,  of  the  same  proposi¬ 
tion,  from  another  of  Mr.  Slater's  pupils. 

J.  II.  B.  If  he  has  any  difficulty  in  melting  the 
two  gums  ami  miring  them  together,  it  will  he 
better  to  add  a  small  quantity  of  tlu:  linseed  oil 
to  each,  put  sufficient  to  keep  them  in  a  fluid 
state  till  they  are  all  mixed  together.  The  heat 
should  be  iwry  gentle. 

We  shall  be  glad  to  receii'e  Mr.  Slater's  article. 


London.  Printed  at*‘Tnk;CiTT  Press,"  I,  Long 
Lane,  Aldersgate,  by  D.  A.  Doons  kt  (to  whom 
all  communication*  for  the  Editor  mu*t  be  ad. 
dre-ssed,  postage  paid);  published  every  Batur* 
day,  by  G.  Merger,  Holywell  Street,  Strand; 
and  mar  be  had  of  alt  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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ELECTRICITY". 

No.  IV. 

(Sec  Engi living,  front  page-) 

If  we  wish  to  ascertain  whether  a  body 
lias  any  electricity  in  it,  we  bring  bits  of 
metallic  leaf  near  it,  or  pith  balls  suspend¬ 
ed  by  silk  threads,  when  attraction  takes 
place.  It  is  often  necessary  to  know  the 
kind  of  fluid  which  a  body  contains,  whe¬ 
ther  positive  or  negative  ;  and,  for  that 
purpose,  a  pith  ball  may  be  brought  near, 
and  allowed  to  touch  it,  when  it  receives 
a  portion  of  the  fluid.  If  an  excited  tube 
of  glass  be  now  brought  near  it,  attraction 
will  take  place  if  the  ball  contains  nega¬ 
tive  electricity,  and  refraction,  if  it  con¬ 
tains  positive — that  is,  a  similar  kind  to 
that  which  the  tube  contains.  It  often 
happens,  that  the  quantity  is  so  small,  as 
not  to  be  detected  by  the  above  mode  ;  an 
electrometer  is  then  used.  I  here  are  se¬ 
veral  kinds,  but  the  electrometer  which  I 
have  constructed,  is  simple,  cheap,  and 
sufficiently  delicate  for  most  purposes. 

The  cap,  a,  is  made  of  sheet  brass  or 
copper,  a  little  larger  than  the  glass  cy¬ 
linder,  B ;  n  is  a  cylinder  of  glass  (a 
chimney  of  a  table-lamp),  about  three 
inches  and  a  half  high,  and  two  inches 
in  diameter;  it  is  cemented  to  a  foot  of 
wood  or  metal,  c  ;  d  e  are  slips  of  gold  or 
Dutch  leaf,  a  little  less  than  half-an-inch 
in  width,  and  long  enough  to  r**aeh  three- 
fourths  of  the  way  down  the  cylinder, 
when  they  are  suspended  from  the  centre 
of  the  copper  cap,  a.  The  leaves  are  best 
cut,  by  placing  two  leaves  of  gold  between 
two  pieces  of  paper,  and  then  cutting 
them,  with  a  pair  of  scissors,  the  proper 
length  and  width.  The  leaf  is  so  exceed¬ 
ingly  light,  that  the  slightest  current  of 
air,  or  even  the  breath,  will  tear  them,  so 
that  great  care  is  necessary  in  touching 
them.  Their  upper  ends  are  stuck  toge¬ 
ther  with  a  little  gum  water,  after  which, 
a  little  of  the  same  liquid  is  applied  to  the 
centre  of  the  metallic  cap,  and  the  ends  of 
the  leaves  are  carefully  brought  in  contact 
with  it,  when  they  immediately  cohere. 
The  cylinder  is  to  be  warmed,  and  a  stick 
of  cement  rubbed  over  the  upper  edge,  but 
not  quite  all  round.  The  cap,  with  the 
leaves  attached,  is  now  laid  on  the  hot 
cement,  and  piessed  down  a  little,  when  it 
becomes  firmly  attached  to  the  glass.  The 
foot,  c,  is  cemented  in  the  same  wav. 
Two  pieces  of  tin-foil,  f  gt  are  gummed  up 
the  sides  of  the  cylinder  of  such  a  height, 
that  the  gold  leaves,  when  repelled  suffi¬ 
ciently  to  touch  the  sides,  may  come  in 


contact  with  them,  so  as  to  be  discharged. 
It  will  be  perceived,  that  the  cap  and 
leaves  are  insulated,  and  any  electrii  ity 
that  may  be  communicated  to  the  cap, 
passes  also  to  the  leaves,  which,  being  ex¬ 
tremely  light,  recede  from  each  other, 
owing  to  the  repulsion  between  the  simi¬ 
lar  fluids  with  which  they  are  charged. 
They  remain  repelling  each  other  for  a 
long  time,, if  the  glass  is  quite  clean  and 
dry.  Owing  to  the  great  facility  with 
which  glass  attracts  moisture,  it  is  very 
advantageous  to  cover  the  cylinder  for 
about  an  inch  down,  with  a  coating  of 
shell-lac  or  sealing-wax  inside  and  out,  h  i. 

1  his  is  done  before  the  cap  is  cemented 
on,  by  first  warming  the  glass  sufficiently 
to  melt  the  lac,  and  then  applying  a  stick 
of  that  substance  to  the  glass.  If  an  ex¬ 
cited  tube  be  brought  near  the  cap,  the 
leaves  diverge  with  positive  electricity  ; 
this  is  wholly  owing  to  induction;  for,  if 
the  tube  be  removed,  they  resume  their 
natural  state.  The  positive  fluid  of  the 
tube  drives  the  positive  of  the  cap  down 
into  the  leaves,  where  it,  being  in  excess, 
causes  the  repulsion  between  them.  If, 
while  under  the  influence  of  the  tube,  the 
cap  be  touched  with  the  finger,  the  posi¬ 
tive  fluid,  which  was  down  in  the  leaves, 
will  rise,  although  against  the  repulsive 
influence  of  the  tube,  and  pass  into  the 
earth,  like  a  fluid  rising  in  a  syphon 
against  the  force  of  gravitation.  1  he 
leaves  immediately  collapse,  although  hav¬ 
ing  lost  a  portion  of  the  positive  fluid  it 
naturally  contained,  it  must  now  have  an 
excess  of  negative  fluid  ;  but  this  is  drawn 
up  in  the  cap  by  the  attraction  of  the  po¬ 
sitive  tube.  If  the  excited  tube  be  now 
removed  from  near  the  cap,  the  negative 
fluid  will  distribute  itself  over  the  leaves 
as  well  as  the  cap,  and,  in  consequence, 
they  will  diverge  with  negative  electricity, 
being  of  a  contrary  kind  to  that  of  the 
tube.  The  same  phenomena  take  place  if  a 
stick  of  sealing-wax  be  used,  except  the 
kind  of  fluid  induced  is  always  of  the  op¬ 
posite  sort.  If  we  wish  to  charge  the  elec¬ 
trometer  with  positive  electricity,  it  can- 
i  not  be  done  well  by  bringing  the  tube  in 
contact  with  the  cap;  for  the  quantity  of 
positive  fluid  forced  into  the  leaves  by  in¬ 
duction,  together  with  what  passed  from 
the  tube,  would  cause  the  leaves  to  diverge 
sufficient  to  touch  the  tin-foil  at  the  sides 
of  the  glass  cylinder,  and  a  discharge  of 
that  fluid  would  take  place;  but  it  may 
easily  be  done,  by  holding  a  piece  of  me¬ 
tal — a  wire,  for  instance  -by  an  insulat¬ 
ing  handle,  and  bringing  it  in  contact  with 
different  parts  of  the  tube;  it  then  becomes 
charged  by  receiving  fluid  from  the  tube. 
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which  may  be  communicated  to  the  elec¬ 
trometer,  by  merely  letting  it  come  in  con¬ 
tact  with  the  cap,  so  that,  by  means  of 
the  tube,  we  can  charge  the  instrument 
with  either  kind  of  electricity. 

T.  Reeves,  Jun. 


MINERALOGY. 

No.  XIV. 

silver  ( Continued .) 

Pure  silver  is  very  brilliant,  white,  and 
sonorous.  It  is,  in  fact,  the  most  splendid 
of  all  the  metals.  Its  specific  gravity  is 
from  10.474  to  11.091,  according  to  the 
state  of  its  density.  It  is  exceedingly  duc¬ 
tile  and  tenacious,  it  may  be  beat  out 
into  leaves  only  yftgoodth  part  of  an  inch 
thick,  and  drawn  into  wire  the  -oVoth part 
of  an  inch  thick.  It  melts  at  28°  of  Wedg¬ 
wood’s  pyrometer.  Exposed  to  a  tempe¬ 
rature  considerably  higher,  it  becomes  vo¬ 
latilized.  Atmospheric  air  has  no  effect 
upon  it,  except  when  it  contains  sulphu¬ 
reous  vapours,  sulphuretted  or  phospho- 
retted  hydrogen  gases.  It  unites  to  phos¬ 
phorus  and  sulphur.  It  slightly  unites 
with  the  brittle  acidifiable  metals  :  but  it 
readily  enters  into  combination  with  the 
greater  number  of  the  other  metals  ;  with 
gold  it  forms  what  is  termed  green  gold. 
Copper  renders  it  harder,  without  much 
impairing  its  ductility.  Mercury  and  sil¬ 
ver  combine,  and  form  a  crystallizable 
and  fusible  alloy.  It  unites  with  the  rest 
of  the  metals,  except  cobalt  and  nickel.  Tt 
is  oxidated  and  dissolved  by  several  of  the 
acids.  The  nitric  acid  attacks  it  in  the 
cold  ;  the  sulphuric  acid  requires  a  boiling 
heat;  the  muriatic  acid  does  not  act  on  it. 
The  acid  solutions  of  silver  are  decompos¬ 
able  by  the  alkalies,  earths,  and  by  the 
greater  number  of  the  metals.  Silver  is 
affected  by  light,  as  your  readers  must  be 
well  acquainted  with  ;  for  instance,  in  the 
photogenic  processes,  and  the  brilliant 
discovery  of  M.  Daguerre — the  daguerre¬ 
otype.  Every  one  must  know,  that  the 
invention  of  M.  Daguerre  has  for  its  object 
to  fix  images  produced  by  the  camera  ob- 
scura,  and  thus  to  create,  in  some  minutes 
by  the  action  of  light,  designs,  in  which 
the  objects  preserve  mathematically  their 
forms,  even  to  the  smallest  details;  in 
which  the  effects  of  linear  perspective,  and 
the  gradual  diminution  of  tone  attendant 
on  aerial  perspective,  are  exhibited  with  a 
delicacy  hitherto  unknown.  No  accident, 
no  feature,  even  unperceived  by  our  eye, 
escapes  the  eye  and  pencil  of  the  new  paint 
er  ;  in  fine,  the  industrial  arts  for  the 


representation  of  forms,  design  for  perfect 
models  of  perspective,  and  different  inten¬ 
sity  of  light  and  shade,  the  natural  sciences 
for  the  study  of  species  and  their  organic 
zation,  will  find  immense  resources  in  the 
application  of  this  admirable  discovery. 

To  Betid  Silver. — If  it  be  a  rich  ore,  it 
will  be  soft  to  the  knife  or  hammer,  and 
melt  under  the  blowpipe  with  little  dif¬ 
ficulty  ;  and,  by  repeated  fusing  with 
borax,  a  bead  of  silver  may  be  produced  ; 
the  combination  will  be  driven  off  by  heat 
or  absorbed  by  the  borax  ;  or,  again,  if  a 
few  particles  are  placed  in  a  watch-glass, 
and  held  over  the  flame  of  a  spirit-lamp, 
and  a  small  portion  of  nitric  acid  had 
been  previously  added  to  it,  a  solution  will 
instantly  take  place.  Place  half  of  it  in  a 
test-tube,  with  a  small  portion  of  water  ; 
stir  the  solution  about  with  a  bright  piece 
of  copDer ;  if  any  silver  is  present,  it  will 
precipitate  upon  the  copper,  covering  it 
with  silver;  in  like  manner  as  iron  (as 
before  described  by  me)  to  be  covered  with 
copper.  The  cause  is  similar  to  that  de¬ 
scribed  attending  the  precipitation  of  cop¬ 
per  on  iron  ;  the  copper  having  a  greater 
affinity  for  the  nitric  acid  of  the  nitrate  of 
silver,  it  attracts  it  from  the  silver,  form¬ 
ing  a  nitrate  of  copper,  and  the  silver  is 
precipitated  on  the  copper.  To  the  other 
half,  in  a  test-tube,  add  a  few  drops  of 
water  ;  to  this  pour  a  little  muriatic  acid  ; 
a  dull-white  curdy  precipitate  will  instant¬ 
ly  be  formed  in  great  abundance,  which  is 
muriate  of  silver.  To  reduce  muriate  of 
silver,  let  one  part  of  it  be  mixed  with  three 
of  soda,  and  exposed  to  a  white  heat; 
when  the  mixture  is  well  fused,  suffer  it 
to  cool,  and  break  the  crucible,  by  sepa¬ 
rating  the  silver  from  the  muriate  of  so¬ 
da  which  has  been  formed,  and,  fusing  it 
again,  in  like  manner  as  before,  the  silver 
will  be  obtained  of  the  greatest  purity. 
Most  metallic  substances  are  capable  of 
decomposing  a  nitric  solution  of  silver. 
The  separation  of  this  metal  by  mercury, 
on  account  of  the  phenomena  which  it 
presents,  has  been  called  Dianas  tree 
or  Arbor  Dianas.  Mix  together  six  parts 
of  a  solution  of  silver,  and  four  of  a  solu¬ 
tion  of  mercury,  both  made  with  the  ni¬ 
tric  acid,  and,  completely  saturated,  add  to 
them  a  little  distilled  water,  and  place  the 
mixture  into  a  conical  glass  vessel,  into 
which  have  been  previously  introduced 
six  parts  of  an  alloy,  made  of  seven  parts 
of  mercury  and  one  of  silver  ;  at  the  end 
of  some  hours,  there  will  be  found  at  the 
surface  of  the  small  mass  of  alloy,  avege- 
tation  in  the  form  of  a  bush. 

The  Cause—  The  mercury  contained  in 
the  solution  attracts  that  oi  the  amalgam; 
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he  silver  contained  in  the  latter  acts  also 
on  that  which  is  held  in  solution  ;  and  the 
result  of  these  attractions  is,  a  speedier 
precipitation  of  the  silver  ;  the  mercury, 
which  makes  part  of  the  amalgam,  being' 
more  abundant  than  would  be  necessary 
for  precipitating  the  silver.  The  solution 
produces  also  a  third  effect,  which  is,  that 
it  attracts  the  silver  by  the  affinity  and 
tendency  it  has  to  combine  itself  with  that 
metal.  All  the  articles  should  be  pure. 

Ammoniated  Oxide  of  Silver,  or  Herthol-- 
lel'  Fulminating  Silver. — Dissolve  two 
drachms  of  silver  in  two  ounces  of  nitric 
acid,  and  precipitate  the  solution  by  lime- 
water  ;  decant  the  fluid,  and  mix  the  pre¬ 
cipitate  with  liquid  ammonia  ;  stir  it  till 
it  assumes  a  black  colour  ;  filter  the  fluid, 
and  leave  it  in  the  open  air  to  dry.  This 
preparation  is  fulminating  silver.  It  is 
the  most  dangerous  preparation  known.  I 
would  not  advise  any  of  your  young  read¬ 
ers  to  attempt  it.  A  much  safer  prepara¬ 
tion  of  fulminating  silver  is  that  given  in 
No.  28,  under  the  head  of  the  “  Recipe 
Rook.”  Nitrate  of  silver  possesses  the  pro¬ 
perty  of  turning  light  hair  to  black. 

G.  Starkey, 
Min^ralogical  Chemist. 

Church  Street,  Shoreditch. 


PERPETUAL  MOTION. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

you  will  kindly  grant  me  per¬ 
mission,  I  will  make  a  few  remarks  on 
perpetual  motion,  as  it  is  termed,  and 
which,  I  think,  would  not  he  altogether 
unadvisable  ;  as  one  or  two  of  your  corre¬ 
spondents  have  been  lately  directing  their 
attention  towards  discovering  the  u  great 
thing. H 

Perpetual  motion  is  a  “  machine  which 
permanently  acts  by  means  of  an  impulse 
derived  from  its  own  mechanical  func¬ 
tions,  and  which  it  is  impossible  to  dis¬ 
cover,  unless  the  mechanical  powers  can 
be  diverted  from  their  hitherto  original 
foundations. 

It  may  not,  perhaps,  be  quite  right  to 
discourage  all  attempts  to  discover  the 
hiding-place  of  the  “  chaste  wanton,”  as 
some  author  is  pleased  to  term  it;  but  I 
would  advise  all  perpetual -motion  seekers 
to  become  thoroughly  acquainted  with  the 
rudiments  of  mechanism,  and  then,  when 
they  have  contrived  theirplans,  and  drawn 
them  to  the  proper  scale,  it  will  be  an 
easy  matter  to  calculate  the  gain  and  waste 
of  power  necessary  to  drive  the  intended 
machine ;  not  that  I  am  in  any  way  sup 


posing  that  either  of  your  correspondents 
is  deficient  in  this  respect;  but  this  I 
know,  that  numerous  were  the  plans 
which  I  contrived,  and  which  I  thought 
would  produce  the  desired  effect;  but, 
like  Tam  with  the  chicken,  I  began  at  the 
wrong  end  ;  and  many  a  time  I  would 
have  taken  five  shillings  at  night  for  what 
1  would  have  refused  five  pounds  in  the 
morning.  Still  I  think  it  very  likely  that 
some  good  may  accidentally  arise  from  the 
study  of  this  subject,  although  it  never 
fell  to  my  lot ;  for  it  was  from  astrology 
that  the  beautiful  science  of  astronomy 
owes  its  birth  ;  and  many  of  the  disco¬ 
veries  in  chemistry  came  from  the  profes¬ 
sors  of  alchemy ;  so,  in  like  manner,  I 
have  no  doubt  lint  some  inventions  in  the 
arts  derived  their  existence  from  persons 
diving  after  perpetual  motion. 

In  order  to  set  the  matter  in  a  clear 
light,  it  must  be  borne  in  mind,  that  if 
the  perpendicular  ascent  of  one  body 
multiplied  into  its  weight,  be  equal  to  the 
perpendicular  descent  of  another  body 
multiplied  into  itsw-eight;  those  bodies, 
however  unequal  in  regard  to  their  re¬ 
spective  sizes,  will  balance  each  other  in 
all  situations  :  so  that  it  is  very  easy  to 
compute  the  power  of  any  machine,  simple 
or  compound,  and  see  whether  the  quan¬ 
tity  of  powder  expended,  be  Jess  than  the 
quantity  of  power  gained. 

I  remain  yours,  «Scc., 

G.  F.  B. 


THE  CHEMIST. 

NITROGEN  GAS. 

Nitrogen  or  azotic  gas,  as  it  is  also 
called,  is  not  possessed  of  any  remark¬ 
able  property  capable  of  characterising  it  ; 
but  is  principally  distinguished  by  certain 
negative  qualities — namely,  it  is  extreme¬ 
ly  hurtful  to  respiration,  and  quickly  kills 
animals.  Plants  thrive  and  even  flourish 
in  it.  It  has  no  sensible  taste.  It  neither 
reddens  blue  vegetable  colours,  nor  preci¬ 
pitates  lime  or  barvtic  water.  Its  weight 
is  to  common  air,  as  .985  to  1.000.  No 
combustible  substance  burns  in  nitrogen 
gas  ;  but  it  is  capable  of  combustion  in 
combination  with  oxygen  gas  when  ex¬ 
posed  to  the  action  of  the  electric  spark. 
It  is  not  absorbable  by  w’ater.  It  is  capa¬ 
ble  of  dissolving  sulpl/ur,  phosphorus,  and 
charcoal,  in  minute  quantities.  It  unites 
to  hydrogen  under  certain  conditions,  and 
constitutes  with  it  ammonia.  \\  hen  united 
to  oxygen  in  different  proportions,  it  pro¬ 
duces  atmospheric  air,  gaseous  oxide  of 
azote  or  nitrogen,  nitrous  gas,  nitrous 
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acid,  and  nitric  acid.  It  is  a  component 
part  of  all  animal  substances,  and  commu¬ 
nicates  to  them  their  most  distinctive  cha¬ 
racters.  It  wasf  discovered  by  Dr.  Ruther¬ 
ford,  of  Fdinbu rgh. 

Nitrogen  gas  has  been  found  by  Priest¬ 
ley  in  the  Bath  waters,  and  by  Dr.  Pearson 
in  the  Buxton  waters. 

Methods  of  obtaining  Nitrogen  Gas. — 
Nitrogen  gas  may  be  obtained  by  various 
means.  For  instance,  it  has  been  long 
since  ascertained,  that  air  which  has  served 
the  purposes  of  combustion  and  respiration 
is  no  longer  proper  for  these  uses.  Che¬ 
mists  have  availed  themselves  of  this  cir¬ 
cumstance,  in  order  to  obtain  nitrogen 
gas  in  the  following  manner  : — 

1.  Make  a  quantity  of  sulphuret  of  pot¬ 
ash  or  sulphuret  of  iron,  into  a  paste  with 
water,  and  place  the  mixture  in  a  saucer 
Or  plate  over  water,  on  a  stand  raised 
above  the  fluid;  then  invert  over  it  a  jar 
or  bell-glass,  and  allow  this  to  stand  for  a 
day  or  two.  The  air  contained  in  the 
bell-glass  will  gradually  diminish,  as  will 
appear  from  the  ascent  of  the  water,  until 
only  about  three-fourths  of  its  original 
bulk  remain. 

When  no  farther  diminution  takes 
place,  the  vessel  containing  the  sulphuret 
must  be  removed,  and  the  remaining  air 
will  be  found  to  be  nitrogen  gas. 

In  this  experiment  the  moistened  sul¬ 
phuret  of  potash  has  a  great  affinity  to 
oxygen,  it  attracts  and  separates  it  from 
the  atmospheric  air,  and  the  nitrogen  gas 
is  left  behind  ;  the  sulphur  is,  during  the 
experiment,  converted  into  sulphuric  acid, 
which  unites  to  the  alkali  and  forms  sul¬ 
phate  of  potash.  The  water  with  which 
the  sulphuret  is  moistened,  likewise  un¬ 
dergoes  a  decomposition,  as  shall  be  more 
fully  proved  in  another  place. 

2.  Nitrogen  gas  may  likewise  he  ob¬ 
tained  from  fresh  animal  substances.  For 
this  purpose  cut  a  piece  of  lean  muscular 
flesh  into  small  pieces,  introduce  them 
into  a  retort,  and  pour  over  them  weak 
nitric  acid.  If  the  heat  of  a  lamp,  not  ex¬ 
ceeding  80°  Fahr.,  he  then  gently  applied, 
the  gas  will  be  speedily  obtained  ;  for  all 
animal  substances  are  composed  of  nitro¬ 
gen,  carbon,  hydrogen,  and  oxygen  ;  and, 
on  adding  nitric  acid  in  this  way,  the 
equilibrium  of  the  respective  affinities  is 
destroyed,  the  nitrogen  gas  becoming  se¬ 
parated. 

That  the  nitric  acid  does  not  furnish 
the  nitrogen  gas  is  obvious,  from  its  satu¬ 
rating,  after  its  action,  as  large  a  quantity 
of  alkali  as  before  ;  consequently  it  could 
not  have  suffered  any  alteration. 

The  fibrous  part  of  animal  matter  is 


that  which  affords  the  most  nitrogen  gas  ; 
next  to  this,  all  the  concretive  parts,  such 
as  the  clot  of  blood  ;  next  to  that,  albu¬ 
minous  matter,  such  as  the  serum  and  the 
white  of  eggs  ;  gelatinous  substances  af¬ 
ford  the  least. 

3.  Nitrogen  gas  may  likewise  be  ob¬ 
tained  by  causing  oxygenated  muriatic 
acid  gas  to  be  received  in  a  vessel  con¬ 
taining  liquid  ammonia,  for  ammonia  con¬ 
sists  of  hydrogen  and  nitrogen.  The  hy¬ 
drogen  of  the  ammonia  unites  to  the  oxy¬ 
gen  of  the  oxygenated  muriatic  acid,  and 
forms  water,  heat  is  evolved,  the  nitrogen 
becomes  free,  and  the  oxygenated  muriatic 
acid  becomes  converted  into  simple  mu¬ 
riatic  acid. 

CARBONATE  OF  POTASH. 

This  salt  is  a  compound  of  carbonic  acid 
and  potash,  and  has  been  known  under  a 
great  variety  of  names,  in  some  measure 
descriptive  of  its  properties,  before  its 
composition  was  discovered  by  Dr.  Black. 
It  is  obtained  from  vegetable  matters  by 
burning,  and  washing  out  the  salt,  and 
evaporating  it ;  but  the  potash  obtained 
in  this  way  is  not  fully  saturated  with 
carbonic  acid.  After  it  has  been  purified 
from  foreign  ingredients,  the  saturated 
carbonate  of  potash  may  he  prepared  by 
exposing  a  pure  solution  of  potash  to  car¬ 
bonic  acid  gas,  as  it  is  disengaged  from 
fermenting  liquors.  The  carbonate  of 
potash,  as  it  is  formed,  crystallizes  in  the 
solution.  The  crystals  may  be  taken  out 
and  dried  tipon  unsized  paper,  and  put  up 
in  well-closed  bottles.  Or  it  may  he  pre¬ 
pared  by  passing  a  current  of  carbonic 
acid  gas,  disengaged  from  the  carbonate  of 
lime  by  an  acid,  into  a  solution  of  potash, 
in  tall  narrow  bottles.  The  carbonate 
crystallizes  at  the  surface  of  the  liquid.  It 
may  also  he  obtained  by  the  process  of 
Berthollet,  which  is  to  distil,  with  an  un¬ 
saturated  solution  of  potash,  solid  carbon¬ 
ate  of  ammonia,  from  which  the  potash 
carries  off  the  carbonic  acid,  while  the 
ammonia  is  disengaged  in  the  state  of  gas. 

The  carbonate  of  potash  crystallizes  in 
quadrangular  prisms,  terminated  by  quad¬ 
rangular  pyramids.  It  has  a  sweet  alka¬ 
line  taste,  and  changes  vegetable  blues  to 
a  green  colour.  The  carbonate  of  potash 
requires  very  nearly  four  times  its  weight 
of  water  to  dissolve  it.  At  the  boiling 
temperature,  it  dissolves  five-sixths  of  its 
weight.  It  does  not  crystallize  by  cool¬ 
ing,  but  only  by  slow  evaporation.  Pelle¬ 
tier  has  observed,  that  carbonate  of  pot¬ 
ash,  dissolved  in  boiling  water,  gives  out 
hubbies  of  carbonic  acid  gas,  which  shows 
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that  this  salt  loses  a  portion  of  its  acid  nt 
this  temperature.  Its  specific  gravity  is 
2.012.  When  it  is  exposed  to  the  air,  it 
soon  effloresces.  W hen  it  is  deliquescent, 
it  is  owing- to  part  of  the  potash  being  un¬ 
saturated  with  carbonic  acid. 

\\  hen  it  is  exposed  to  a  slight  degree  of 
heat,  it  loses  its  water  of  crystallization  ; 
hut  the  whole  cannot  be  driven  off  by  this 
process.  The  last  portions  adhere  with  a 
very  strong  affinity. 

u  hen  the  carbonate  of  potash  is  heated 
with  sulphur  at  a  high  temperature,  the 
acid  escapes  in  the  state  of  gas,  and  there 
is  formed  a  sulphuret  at  the  moment  of 
the  effervescence,  produced  by  the  extri¬ 
cation  of  the  acid.  All  the  acids  hitherto 
discovered,  have  the  property  of  separat¬ 
ing  the  carbonic  acid  from  potash,  and  of 
forming,  with  its  base,  particular  salts. 
This  salt  loses  more  than  a  third  of  its 
weight,  by  being  deprived  of  its  carbonic 
acid.  The  component  parts  of  carbonate 
of  potash  are,  according  to 

Bergman.  Pelletier.  Kirwan. 
Carbonic  acid . .  20  ..  43  ..  43 

Potash .  48  ..  40  ..  41 

■Water .  32  ..  17  ..  10 


100  100  100 

Potash  of  commerce  is  never  saturated 
with  carbonic  acid.  It  is  in  this  state  that 
the  carbonate  of  potash  is  generally  em¬ 
ployed.  It  has  a  stronger  alkaline  taste, 
and  is  more  acrid  and  corrosive.  It  soon 
deliquesces  when  exposed  to  the  air.  It 
does  not  combine  with  a  greater  propor¬ 
tion  of  carbonic  acid,  merely  by  exposure 
to  the  atmosphere.  For  the  pur  poses  of 
the  manufacturer,  it  is  of  great  import¬ 
ance  to  be  able  to  ascertain,  by  a  simple 
test,  the  quantity  of  pure  potash  in  the 
different  kinds  which  are  brought  to  mar¬ 
ket.  Mr.  Kirwan  has  proposed  to  disco¬ 
ver  the  proportion  of  the  salt,  by  deter¬ 
mining  the  quantity  of  the  earth  of  alum 
which  is  precipitated  by  the  potash.  A 
different  method  has  been  proposed  by 
Vauqtielin  with  the  same  view.  His  me¬ 
thod  is,  to  saturate  a  given  weight  of  the 
salt  with  nitric  acid  of  known  density. 
He  has  also  made  a  number  of  experi¬ 
ments  to  discover  the  quantity  of  foreign 
ingredients  in  different  kinds  of  potash. 

WEIGHT  OF  A  FIK'T-RATE 
MAN-OF-WAR. 

As  every  healthy  man  is  calculated  to 
consume  each  day  about  eight  pounds  of 
victuals  and  drink,  therefore,  if  the  com¬ 
plement  he  1000,  the  quantity  of  provi¬ 
sions  required  even,'  twenty  four  hours, 
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will  be  8000 lbs.;  so  that  for  a  three 
months’  cruise,  there  must  he  on  hoard  at 
least  720,000  lbs.  weight  of  food.  An  iron 
42  pounder  cannon  weight  650:)  lbs. ;  a 
brass  ditto,  fflOOlhg.  And,  genernllv, 
there  are  twenty-eight  or  thirty  of  these 
on  board  a  ship  of  100  guns  ;  the  weight 
of  which,  exclusive  of  their  carriages, 
amounts  to  183,00:)  lbs.  On  the  second 
deck,  thirty  twenty- four  pounders,  each 
of  which  weighs  about  blOOlbs.,  and 
therefore,  altogether  about  1 6.3,000  lbs.  ; 
and  the  weight  of  the  twenty-six  or 
twenty-eight  twelve  pounders  on  the  lower 
deck,  amounts  to  about  76,400  lbc.;  and 
that  of  the  fourteen  six-pounders  on  the 
upper  deck,  to  about  20.600  lbs  ,  and,  be- 
sides  that  on  the  round  tops,  there  are 
three  pounder  swivels.  Now  if  to  these 
we  add,  that  the  complete  charge  of  a 
forty-two  pounder  weighs  about  04  lbs  , 
and  that  at  least  100  charges  are  required 
for  each  gun,  we  shall  find  this  to  amount 
nearly  to  the  same  weight  as  the  guns 
themselves  ;  in  addition  to  this  we  must 
reflect,  that  every  ship  must  have,  by  way 
of  providing  against  exigencies,  at  least 
another  set  of  sails,  cables,  cordage,  and 
tacklings,  which  altogether  amount  to  a 
considerable  weight.  The  stores,  like¬ 
wise,  consisting  of  planks,  pitch,  and  tow; 
the  chests  belonging  to  the  officers  and 
sailors,  the  surgeon’s  stores,  and  various 
other  articles  requisite  on  a  long  voyage; 
as  also  the  small  arms,  bayonets,  swords, 
and  pistols,  are  no  inconsiderable  load,  to 
which  we  must  finally  add  the  weight  of 
the  crew,  which  is  not  very  trifling:  so 
that  one  of  these  large  ships  carries  at 
least  2162  tons  burden,  or  4,324,030lhs., 
and  yet,  at  the  same  time,  is  steered  and 
governed  with  as  much  ease  as  the  small¬ 
est  boat. 

THE  GENERAL  RECIPE  BCOK. 

To  make  Lunar  Caustic. — Dissolve  pure 
silver  in  spirits  of  nitre,  and  evaporate  to 
drynefs;  melt,  and  pour  the  melted  mass 
into  moulds,  which  maybemadebv  thrust¬ 
ing  a  greased  stick  into  a  piece  of  clay.  It 
is  mostly  used  ns  a  caustic;  as  an  astrin¬ 
gent  wash  in  solution,  and  as  a  tonic  and 
anti-spasmodic  internally  in  very  small 
doses. 

To  make  Coltalt  Blue.—W ash  lib.  of 
zaffre,  so  as  to  separate  as  much  of  the 
'and  as  possible  ;  pour  on  it  8  oz.  of  nitric 
acid,  diluted  with  an  equal  weight  of  wa- 
ter  ;  digest  for  some  hours,  pour  off  the 
solution,  and  add  fresh  arid  to  the  zaffre, 
as  long  as  it  seems  to  extract  any  colour 
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from  it ;  mix  the  coloured  solution  ;  eva¬ 
porate  nearly  to  dryness  ;  dissolve  in  warm 
water;  filter  the  liquor,  add  to  the  filtered 
nitric  solution  of  the  zafFre,  a  solution  of 
phosphate  of  soda,  as  long  as  any  sediment 
falls.  Wash  this  violet  subphosphate  of 
cobalt,  and  mix  it,  while  still  wet,  with 
eight  times  as  much  alumine  fresh  preci¬ 
pitated  (from  alum-water  by  a  more  than 
sufficient  quantity  of  liquid  ammonia), 
well- washed  and  still  wet.  Stir  till  the 
colour  is  quite  uniform,  then  dry,  and, 
lastly,  heat  it  cherry  red  in  a  crucible. 

(Gallic  Acid. — Take  of  blue  nut-galls, 

1  lb. ;  water,  2  gallons  ;  boil  to  1  gallon 
and  strain  ;  dissolve  alum,  2  lbs.,  in  water ; 
add  subcarbonate  of  potash  as  long  as  any 
sediment  falls  ;  wash  this  sediment  well, 
and  add  it  to  the  decoction  of  galls;  the 
next  day  filter,  wash  the  sediment  till  the 
washing  no  longer  strikes  a  black  colour 
with  copperas  water;  mix  the  washings 
with  the  filtered  liquor,  evaporate  and 
crystallize.  The  liquid  acid  is  used  as  a 
test  for  iron  and  titanium,  and  to  distin¬ 
guish  strontian  from  barytes. 

Essence  of  Anchovies.  —  Take  about 
4  lbs.  of  anchovies,  and  pulp  them  through 
a  fine  hair  sieve ;  boil  the  bones  with 
7  oz.  common  salt,  in  six  pints  of  water, 
and  strain;  to  the  strained  liquor  add 
7  oz.  of  flour,  and  the  pulp  of  the  fish  ; 
then  boil  it,  and  pass  the  whole  through 
a  sieve  ;  colour  it  with  Armenian  bole.  It 
should  produce  1  gallon. 

Oxymuriate  of  Potash ,  or  Chlorate  of 
Potash. — Take  of  common  salt,  3  lbs. ; 
manganese,  2  lbs.  ;  oil  of  vitriol,  2  lbs., 
previously  diluted  with  a  sufficient  quan¬ 
tity  of  water,  and  mix  ;  distil  into  a  re¬ 
ceiver  containing  6oz.  of  pearlash,  dis¬ 
solved  in  three  pints  of  water.  When  the 
distillation  is  finished,  evaporate  the  liquid 
in  the  receiver  slowly  in  the  dark  ;  the 
oxymuriate  will  crystallize  first  in  flakes. 
Oxymuriate  of  potash  detonates  with  a 
loud  report  when  rubbed  in  a  mortar  with 
sulphur.  It  explodes  when  struck  or 
dropped  into  strong  acids  ;  and  is  used 
for  making  matches  for  instantaneous 
lights.  It  is  also  used  for  procuring  oxy¬ 
gen  gas. 

To  make  Raisin  Wine. — Mix  together 
50  lbs.  of  raisins  and  8  gallons  of  water  ; 
soak  for  a  fortnight,  stirring  every  day; 
then  press  and  put  the  liquor  in  a  cask, 
with  the  bung  loose,  till  it  has  done  hiss¬ 
ing  ;  then  add  2  pints  of  brandy,  and  bung 
it  up  close.  Some  use  little  more  than 
half  or  two-thirds  of  this  quantity  of 
raisins.  The  cake  left  on  pressing  will 
serve  to  make  vinegar. 

To  make  Mushroom  Powder . — Take  of 


fine  mushrooms,  half-a-pint ;  2  onions ; 
cloves  and  mace,  of  each  a  quarter  of  an 
ounce  ;  white  pepper,  L  oz.  Expose  to  a 
gentle  heat  till  the  liquor  the  mush¬ 
rooms  yield  be  dried  up;  then  dry  on  tins 
in  a  slow  oven,  till  it  can  be  powdered  or 
ground  in  a  mill. 

To  make  Ink  Powder. — Burn  green  vi¬ 
triol  on  an  iron  plate  over  the  fire,  and 
powder.  Mix,  with  l£oz.  of  this  powder, 
powdered  gum  Arabic,  \  oz. ;  indigo,  pow¬ 
dered,  1  drachm;  galls  and  lump  sugar, 
powdered,  of  each  Goz.  It  makes  a  good 
black  ink  immediately  on  being  mixed 
with  water. 


MISCELLANEA. 


Weight  of  the  Atmosphere. — According  to  Dr. 
Prout’s  new  researches  on  the  subject,  100  cubic 
inches  of  pure  atmospheric  air,  at  60°  Fahr.,  and 
thirty  inches  of  the  barometer,  weigh  at  least 
thirty-one  grains. 

Topographical  Representation. — At  Lucem,  in 
Switzerland,  is  to  be  seen  a  topographical  repre¬ 
sent  ition  of  the  most  mountainous  part  of  that 
country,  the  workmanship  of  a  native  of  the 
above  town.  It  is  a  model  twelve  feet  in  length, 
and  nine  and  a  half  in  breadth.  The  materials 
of  which  it  is  made,  are  principally  a  composi¬ 
tion  of  charcoal,  lime,  clay,  and  pitch,  with  a 
thin  coat  of  iron.  It  is  so  hard,  that,  it  may  be 
trodden  on  without  sustaining  any  injury.  The 
whole  is  painted  with  different  colours,  repre¬ 
senting  the  objects  as  they  appear  in  nature  ;  and 
it  is  particularly  worthy  of  observation,  that  not 
only  the  woods  of  oak,  beech,  pine,  and  other 
trees,  are  accurately  distinguished,  but  the  figures 
of  the  rocks  are  likewise  preserved,  each  being 
shaped  on  the  spot,  and  formed  of  granite,  gravel, 
calcareous  stone,  or  such  other  substances  as 
compose  the  original  mountains.  The  elevations 
are  taken  from  the  level  of  the  lake  of  Lucern ; 
and  the  plan  is  so  minutely  exact,  that  it  com¬ 
prehends  not  only  all  the  mountains,  lakes,  towns, 
villages,  and  forests,  but  likewise  every  stream , 
cottage,  road,  and  even  footpath,  are  distinctly  re¬ 
presented.  In  1791,  when  this  monument  of 
patient  ingenuity  was  examined  by  Count  Holl- 
berg,  it  contained  a  miniature  of  an  extent  of 
country  equal  to  220  square  leagues. 

Falls  of  Niagara. — The  quantity  of  water 
which  passes  the  falls  of  Niagara  in  an  hour,  is 
stated  to  be  at  least  85,000,000  tons. 

Swimming  Stone.' — In  a  copper  mine  near 
Redruth,  in  Cornwall,  a  curious  substance,  called 
the  “  swimming  stone,”  is  found.  It  consists  of 
right-lined  laminm,  as  thin  as  paper,  which  inter¬ 
sect  each  other  in  all  directions,  leaving,  how¬ 
ever,  unequal  cavities  between  them.  In  conse¬ 
quence  of  this  hollow  texture,  the  stone  is  so 
light  that  it  swims  in  water. 

River  of  Vinegar. — In  South  America,  near 
Popayan,  is  a  stream  called  Rio  Vinegre.  It 
takes  its  rise  in  a  very  elevated  chain  of  moun- 
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tains,  and,  after  a  subterranean  passage  of  many 
miles,  it  rc-up)K>ars,  and  forms  a  most  grand  and 
magnificent  cascade,  upwards  of  800  feet  in 
height.  When  a  person  stands  Ixmeath  this 
point,  he  is  speedily  driven  from  his  post  by  a 
very  fine  shower  of  acid  water,  which  irritates 
the  eyes  and  causes  great  pain. 

Curious  Plant. — In  the  island  of  Cuba  is  a 
plant  which  emits  such  an  intense  perfume,  as  to 
be  perceived  at  the  distance  of  two  or  three  miles. 
It  is  of  the  species  Telvacera,  and  remarkable  for 
bearing  leaves  so  hard,  that  they  are  used  by  the 
native  cabinet-makers  and  other  mechanics,  for 
various  kinds  of  works.  It  is  a  climbing  plant, 
which  reaches  the  tops  of  the  loftiest  trees  of  the 
forest ;  this  spreads  far  around,  and,  in  the  rainy 
season,  is  covered  with  innumerable  branches  of 
sweet-smelling  flowers,  which,  however,  dispense 
their  perfume  during  the  night  season  only,  and 
ure  almost  without  scent  during  the  day  time. 

Look  through  the  universe — not  at  this  or  that 
particular  part  of  it,  but  look  everywhere;  search 
minutely  through  all  the  kingdoms  of  nature  ; 
explore  the  natural  world ;  examine  curiously 
the  artificial  world.  Whatever  you  behold,  whe¬ 
ther  animate  or  inanimate,  moving  or  at  rest, 
large  or  small,  you  will  find  it  has  been  placed 
in  a  sphere  of  its  own,  and  surrounded  by  cir¬ 
cumstances  peculiar  to  itself;  from  which  sphere 
and  circumstances  it  cannot  be  removed,  without 
dettimentto  the  integrity  of  its  natural  perfection. 
— Johnson's  Life ,  Health,  and  Disease,  183th 


INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  July 
/,  Dr.  Hodgkin,  on  the  Means  of  Recovering 
Health.  Friday,  July  9,  J.  Wilson,  Esq.,  on 
Scottish  Music  and  Song.  At  half-past  eight 
precisely. 

IF est  minster  Literary  and  Scientific  Institution 
6  and  7,  Great  Smith  Street. — Thursday, 
July  8,  W.  Yesalius  Pettigrew,  M.D.,  M  R.C.S., 
on  the  Anatomy  and  Phy  siology  of  the  Organs 
of  Voice.  At  half-past  eight. 

QUERIES. 

Sir, — May  I  trespass  on  the  time  of  some 
competent  chemist  amongst  your  correspondents, 
so  far  as  to  request  him  to  insert,  in  one  of  your 
pages,  in  a  tabulated  form,  a  statement  of  the 
most  approved  liquid  tests,  both  leading  and  parti¬ 
cular,  on  which  his  own  experience  will  justify 
him  in  relying,  with  their  respective  indications 
on  being  brought  in  contact  with  various  organic 
and  inorganic  substances.  J.  S.  N. 

How  to  cast  zinc  plates,  so  that  they  shall  be 
malleable  afterwards?  I  have  cast  some,  but 
they  are  so  brittle,  they  will  not  bear  a  blow  from 
the  hammer  ;  the  zinc  was  very  malleable  before 
melting  ?  Also,  which  is  the  best  battery  now 
in  use?  T.  J.  G. 

How  nitrous  oxide  or  laughing-gas  is  made; 


whut  the  apparatus  consists  of,  and  the  expense? 
Also,  the  process  for  obtaining  the  nitrate  of  am¬ 
monia?  Which  is  the  best  method  of  making 
red  and  blue  inks,  so  as  not  to  fade  by  exposure 
to  the  air?  .  A.  C.  S. 

How  is  India-rubber  varnish  fhade?  Also, 
how  can  the  edges  of  sheet  India-rubl»er  be 
joined  ?  R.  E.  C. 

The  best  way  to  make  a  horse-shoe  magnet  for 
un  electro-magnetic  engine;  what  sort  of  steel  is 
best,  and  how  to  mugnelize  it?  J.  E.  S. 

Where  I  could  obtain  a  book  by  which  I  could 
instruct  myself  in  mathematics ;  and,  also,  about 
whut  would  be  the  price?  A.  C.  S. 

Where  I  could  dispose  of  a  large  quantity  of 
very  line  white  carbonate  of  lime  or  whiting? 

Xknos. 

How  to  make  gallic  acid  ?  A.  S. 

[The  process  for  making  gallic  acid  is  de¬ 
scribed  in  page  2 HI  of  “  Recipes."] — Ed. 


ANSWER  TO  QUERY. 

“  J.  G.  W.”  will  find  all  be  wants  in  a  book 

on  the  electrotype,  sold  by  Knight  and  Co., 

Foster  Lane.  R,  E.  C. 

TO  CORRESPONDENTS. 

Xcnos. — Water  will  only  mix  with  oil  by  Ihc  as¬ 
sistance  of  a  strong  alkali.  Liquor  of  potash, 
as  made  by  chemists  according  to  the  “  London 
Pharmacopeia ,"  is  the  best.  He  can  obtain 
any  small  quantity  of  a  chemist,  and  try  if  it 
will  answer  his  purpose.  The  quantity  of  the 
alkali  must  depend  on  the  proportion  of  oil  and 
water.  If  of  equal  proportions,  half-a-drachrn 
of  the  alkali  would,  perhaps,  be  sufficient  for 
1  oz.  of  each,  oil  and  water.  We  know  oj  no 
method  of  grinding  paints,  except  with  the  mul- 
lar  and  stone,  unless  it  be  by  machinery,  at 
ground  by  the  large  wholesale  colour-houses. 

We  have  not  received  the  communication  alluded 
to,  signed  “  Fio."  If  he  will  favour  us  with 
a  duplicate,  we  shall  be  happy  to  attend  to  hit 
request. 

A  Constant  Subscriber  will  find  a  method  of 
whitening  ivo.-y  in  A 'os.  29  and  30,  page  237, 
of  the  Penny  Mechanic. 

J.  W.  D.,  Dublin,  will  find  a  description  of 
“  Coachmans  Velocipede,''  which  is  the  best  we 
hare  seen,  in  Xo.  22  of  the  Penny  Mechanic  ; 
but  nr  it  fur  this  nor  any  other  could,  we  should 
think,  be  made  in  the  short  space  of  time  he 
mentions.  If  he  could  make  up  his  mind  to  a 
great  deal  of  labour,  and  a  very  late  breakfast, 
he  might, perhaps,  accomplish  the  task  with  one 
of  the  common  ones,  which  are  worked  by  the 
feet . 


London:  Printed  at  ••  The  Cit»  Press,'’ 1,  Long 
Lane,  Aldersgate,  by  D.  A.  Doudnet  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Herder,  Holywell  Street,  Strand; 
and  mav  be  had  of  all  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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EXPLOSION  AT  SPITHEAD. 


Ik  our  front  page  is  a  representation  of 
the  explosion  which  took  place  at  Spit- 
head,  against  the  wreck  of  the  Royal 
George ,  on  Tuesday,  June  29th.  The 
charge  of  powder  (700 lbs.)  was  not  so 
great  as  that  used  in  the  former  ones,  Co¬ 
lonel  Easley  being  of  opinion,  that  it  would 
be  a  useless  waste  of  powder  to  fire  any 
charges  exceeding  000  or  700 lbs.  this  sea¬ 
son  ;  because,  in  the  present  state  of  the 
wreck,  buried  under  a  shoal  of  mud,  nu¬ 
merous  smaller  explosions  are  of  more  use 
than  the  same  quantity  of  powder,  concen¬ 
trated  in  one  great  charge,  could  possibly 
be,  which  was  not  the  case  when  he  first 
commenced,  at  which  time  the  hull  was 
nearly  perfect,  and  stood  thirty-three  feet 
high  above  the  bottom.  Small  explosions 
will,  in  future,  take  place  from  time  to 
time,  for  which  red  flags  will  be  hoisted 
as  a  signal  some  hours  beforehand,  when¬ 
ever  the  charges  amount  to  250 lbs.  or 
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DESCRIPTIVE  GEOLOGY. 

No.  VIII. 

ORGANIC  REMAINS  OF  SI.ATF.  SYSTEM 
(  Continued. ) 

Whether  at  the  time  of  the  formation 
of  these  ancient  rocks  in  the  sea,  plants 
were  growing  on  the  land  (whether,  in¬ 
deed,  there  were  any  neighbouring  dry 
land),  cannot,  as  yet,  be  decided  ;  that 
plants  might  be  growing  in  the  sea  which 
nourished  the  shells  and  zoophyta  of 
Snowdon,  is  a  probable,  but  not  a  certain 
inference;  since  sea-weeds  do  not  alone 
constitute  the  food  of  conchifeia  or  zoo¬ 
phyta. 

We  cannot,  from  the  twenty  or  thirty 
species  of  fossils  (yet  very  imperfectly 
known)  which  have  been  obtained  from 
these  rocks,  learn  the  conditions  under 
which  they  lived  ;  but  they  are  of  great 
value,  as  the  oldest  monuments  of  the 
creation  of  living  things. 

Geographical  Distribution.  — According 
to  the  observations  of  Professor  Sedgwick, 
the  greatest  part  of  the  cluster  of  moun¬ 
tains,  usually  termed  the  Cumbrian  Moun¬ 
tains,  is  formed  by  stratified  deposits  of 
slaty  texture.  A  narrow  band  of  clay, 
slate,  and  grauwacke,  accompanies  the 
south  eastern  flank  of  the  Grampians. 
Detached  portions  occur  in  Aberdeenshire, 
Scotland,  and  various  parts  of  Ireland. 
I  he  Isle  of  Man  is  principally  composed 
of  slaty  rocks.  Considerable  parts  of  An* 
glesea,  an  immense  crescent  stretching 


from  Great  Ormes'  Head,  by  Ruthin, 
Welshpool,  Rhayader,  Llandovery,  and 
St.  David’s  Head,  belong  to  this  system, 
as  well  as  a  band  on  the  north  of  Devon, 
and,  with  the  exception  of  igneous  rocks, 
almost  all  Cornwall  and  Devon,  south  of 
a  line  from  Tintagell,  by  Launceston  to 
Exeter. 

Aspects. — All  themsgnificent  scenery  of 
Falmouth,  Fowey,  Looe,  Tintagell,  and 
of  other  places,  too  numerous  to  particu¬ 
larize,  upon  the  north  as  well  as  the  south 
side  of  Cornwall,  derives  its  grandeur  and 
charms  from  the  various  assemblages  of 
slaty  headlands,  promontories,  creeks, 
and  islands.  Sometimes  its  strata  jet  out 
in  bold  fantastic  forms  upon  the  ocean, 
and  sometimes  gradually  shelve  away  into 
gentle  slopes;  their  verdure  is  usually 
scanty  and  uncertain  ;  but  here  and  there 
a  clayey  soil  finds  a  resting-place,  and 
cherishes  patches  of  shrubs  interspersed 
with  trees  of  loftier  growth,  and  attracting 
the  traveller's  attention  by  the  sterile  and 
fragmented  surface,  which  generally  sur¬ 
rounds  these  insular  spots  of  vegetation. 
The  beauties  of  the  coast  of  Cornwall  are 
singularly  contrasted  by  the  barren  exte¬ 
rior  of  its  central  road  and  great  mining 
district,  where  we  scarcely  find  a  blade  of 
grass  to  relieve  the  black  and  sombre  hues 
of  the  ground  ;  but  where  heaps  of  rub¬ 
bish,  that  once  were  rich  in  embowelled 
treasures,  give  a  gloomy  irregularity  to 
the  surface,  and  where  the  ponderous 
heaving  of  machinery  raises  subterranean 
rivers  to  a  level  not  their  own,  and,  turn¬ 
ing  them  into  new  channels,  enables  the 
miner  to  arrive  at  those  riches  which,  but 
for  the  inventive  genius  of  Watt,  would 
have  remained  in  inaccessible  obscurity. 

Supported  by  granite,  and  mixed  with 
igneous  masses,  the  slaty  rocks  of  the 
English  lakes  rise  to  more  than  5000  feet 
in  height  (Sea  Fell  is  3166  feet,  and  Skid- 
daw  3022),  and  present  a  variety  of  out¬ 
line  and  intricacy  of  combination,  which, 
in  connexion  with  clear  lakes  and  consi¬ 
derable  waterfals,  leave  to  Switzerland 
little  superiority,  except  that  beauty  and 
grandeur  imparted  to  their  mighty  sum¬ 
mits  of  snow. 

The  slaty  regions  of  N  orth  Wales  are 
superior  in  the  breadth  and  grandeur  of 
their  effects,  though  not  in  picturesque 
beauty,  to  the  districts  of  the  English 
lakes.  ~ 

Utility  to  Man. — Slate  is  considered  as 
one  of  the  most  metalliferous  rocks  ;  near¬ 
ly  ull  the  principal  metallic  ore#  have 
been  found  in  it,  either  in  veins  or  beds. 
Lead  and  copper  are  the  principal  metals 
found  in  the  slute  rocks  of  England  and 
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Wales.  The  celebrated  mountain  of  Po- 
tosi,  in  which  the  great  silver  mines  are 
.situated,  is  entirely  formed  of  this  rock. 

Formerly,  almost  the  only  uses  to  which 
slate  was  applied,  were  in  roofing  houses, 
paving,  and  for  writing.  Its  applications, 
however,  have  been  lately  much  extended. 
M  hen  deposited  in  drains  at  the  bottoms 
of  tiles,  slates  are  found  as  efficacious  in 
keeping  the  land,  as  houses,  dry.  Com¬ 
pared  to  dressed  freestone,  or  flat  tile,  they 
are  at  once  lighter  and  less  expensive  ; 
ease  in  handling  is  a  great  advantage, 
and  equally,  or  more  so,  the  alleged  pro¬ 
perty  of  “  lasting  for  ever.”  Inkstands, 
and  other  fancy  articles,  are  often  made  of 
slate,  in  Caernarvonshire.  . 

The  following  experiment,  which  was 
performed  last  month,  may,  perhaps,  be 
serviceable  to  some  of  the  readei-s  of  this 
excellent  little  work.  A  piece  of  slate 
from  the  Alti  Dhu  quarries,  size,  26  in.  X 
18|  in.,  and  1|  inch  thick,  was  supported 
upon  two  iron  bars,  so  as  to  have  a  fair 


EI 

2 

1 
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bearing  of  2  feet  1  inch ;  the  supporting 
bars  being  the  same  length  as  the  width  of 
the  slate — viz.  18|.  The  weight  was 
gradually  and  gently  applied  on  an  iron 
bar,  seven-eighths  square,  laid  on  the  cen¬ 
tre  of  the  2  feet  1  inch,  as  in  the  annexed 
sketch.  The  slate  was  broken  by  2240  lbs. 

A  piece  of  Yorkshire  street  paving- 
stone,  of  the  same  size  and  thickness,  was 
then  tested  in  a  similar  manner,  and  wras 
broken  by  a  weight  of  1508  lbs. ;  showing 
the  relative  strength  of  a  surface  of  3| 
square  feet  of  the  above  slate  is  to  the 
same  surface  of  York  paving,  as  35  is  to 
23T 

N.B.  The  effect  of  the  weight  would 
have  been  the  same  if  it  had  been  equally 
distributed  over  the  surface,  as  also  if 
the  slabs  had  been  supported  all  round, 
instead  of  at  the  two  ends. 

ELECTRICITY. 

No.  V. 

ELECTROMETER.  AND  MACHINE. 

If  we  have  a  substance,  and  wish  to  as¬ 
certain  whether  it  contains  electricity,  we 
bring  the  substance  in  contact  with  the 
cap,  or  touch  it  with  the  wire  before  men¬ 
tioned,  when  the  leaves  diverge,  if  any 


electricity  be  present.  It  is  also  often 
not  less  necessary  to  know  the  kind  of 
fluid  which  the  body  contains  ;  and,  for 
that  purpose,  the  electrometer  must  have 
a  portion  of  the  fluid  diverge,  as  before 
mentioned.  An  excited  tube  is  to  be 
brought  near  the  cap ;  if  the  leaves  col¬ 
lapse,  it  shows  that  the  fluid  is  drawn  up 
into  the  cap,  and,  in  consequence,  must 
be  of  the  opposite  kind  to  that  which  the 
tube  contains — that  is,  it  is  negative  ;  but 
if  the  leaves  repel  each  other  more  than 
before,  it  is  positive. 


The  common  electrical  machine  is  a  mere 
modification  of  the  glass  tube  for  produc¬ 
ing  electricity,  and  its  action  will  be  easily 
understood  from  the  laws  before  explained. 
a  is  a  square  board  for  a  stand ;  b  is  a 
cylinder  of  glass,  closed  at  the  two  ends, 
which  are  supported  by  two  pillars  of 
baked  wood,  c  c ;  e  is  a  winch,  for  the 
purpose  of  turning  the  cylinder  round  ; 
there  may  be  a  multiplying  wheel  added, 
but  then  the  labour  of  turning  is  increased 
in  the  same  proportion  as  the  velocity. 
Each  end  of  the  cylinder  has  a  projecting 
neck  in  the  centre,  on  which  are  cemented 
a  brass  pivot  to  work  in  the  supports,  c  c; 
e  is  the  prime  conductor,  which  is  a  cy¬ 
linder,  generally  made  of  tin  plate  japan¬ 
ned,  with  hemispherical  ends.  It  ought  to 
be  very  smooth,  and  free  as  possible  from 
little  asperities,  as  these  have  a  great  tend¬ 
ency  to  dissipate  electricity.  It  is  sup¬ 
ported  by  a  glass  pillar,  so  as  to  insulate 
it.  The  end  near  the  cylinder  has  a  thing 
like  a  rake  fixed  to  it,  for  the  purpose  of 
collecting  the  electricity,  the  points  of 
which  are  close  to  the  glass,  but  not  near 
enough  to  touch,  d  is  the  rubber,  which 
consists  of  a  rectangular  piece  of  wood, 
covered  with  soft  leather,  on  the  side 
which  is  to  touch  the  glass;  it  is  also 
stuffed,  so  as  to  press  against  the  glass 
more  equally.  The  cushion  or  rubber  is 
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kept  in  contact  with  the  glass,  hy  means 
of  a  spring  behind  it.  The  following 
amalgam,  described  by  Singer,  is  spread 
on  the  rubber: — Tin,  1,  zinc,  2,  are  melt¬ 
ed  together,  and  mixed,  while  fluid,  with 
6  of  mercury,  and  agitated  in  an  iron  or 
thick  wooden  box  until  cold.  It  is  then 
reduced  to  a  very  fine  powder  in  a  mortar, 
and  mixed  with  a  sufficient  quantity  of 
lard  to  form  it  into  a  paste.  The  rubber  is 
supported  on  a  glass  pillar,  similar  to  the 
prime  conductor,  e;  a  chain  is  also  at¬ 
tached  to  it,  long  enough  to  come  in  con¬ 
tact  with  the  ground.  A  silk  flap  is  at¬ 
tached  to  the  cushion,  of  the  same  width 
with  it,  and  of  sufficient  length  to  reach 
within  an  inch  of  the  points  attached  to 
the  conductor.  This  flap  is  to  keep  the 
electric  fluid  from  being  partly  dissipated 
in  the  air,  while  the  cylinder  is  moving 
round  to  the  points  ;  and,  no  doubt,  it 
also  adds  to  the  quantity  by  its  friction. 
The  cement  used  for  attaching  the  differ¬ 
ent  parts  together,  is  composed  of  5  resin, 
1  bees’  wax,  1  red  ochre,  and  2  table 
spoonfuls  of  plaster  of  Paris.  The  ochre 
and  plaster  should  be  well  dried,  and  then 
added  to  and  alternately  mixed  with  the 
other  ingredients  while  in  the  state  of 
fusion.  The  cylinder  is  turned  in  the 
direction  of  the  silk  flap.  By  the  friction 
of  the  rubber  against  the  glass,  positive 
electricity  is  excited,  and  when  it  arrives 
at  the  metallic  points  of  the  prime  con¬ 
ductor,  it  is  attracted  by  them,  and  is  dis¬ 
tributed  over  its  surface.  Theie  is  no  ad¬ 
vantage  in  making  the  conductor  solid, 
for  the  electric  fluid  is  found  to  reside  at 
the  surface  of  bodies  only.  If  a  conduct¬ 
ing  body,  such  as  the  knuckle,  be  present¬ 
ed  to  the  brass  ball  of  the  conductor,  a 
spark  will  pass  between  them,  giving  rise 
to  a  snapping  noise.  The  distance  which 
the  spark  will  pass,  varies  with  the 
strength  of  the  machine,  the  state  of  the 
weather,  the  amalgam,  and  the  dryness 
of  the  different  parts:  this  distance  is 
called  the  striking  distance.  It  will  ap¬ 
pear,  with  little  attention,  that  if  the 
chain  of  the  rubber  be  removed,  but  a 
very  small  quantity  of  electricity  can  be 
excited,  as  the  rubber  would  speedily  be 
exhausted  ;  but  if  the  chain  be  allowed  to 
Come  in  contact  with  the  floor,  an  unlimit¬ 
ed  quantity  can  be  drawn  up  from  that 
great  reservoir,  the  earth.  If  the  chain  be 
removed,  the  rubber  will  become  strongly 
negative,  on  account  of  its  positive  fluid 
being  removed  to  the  prime  conductor, 
and  will  give  sparks  like  it.  It  is  for  the 
purpose  of  obtaining  negative  electricity 
that  the  rubber  is  insulated,  or  otherwise 
it  may  be  supported  on  a  conducting  sub¬ 


stance,  and  the  chain  rendered  unneces- 
sary.  Sometimes  the  rubber  is  fixed  to  a 
conductor,  similar  to  E,  which  is  placed 
parallel  to  the  cylinder,  and  is  called  the 
negative  conductor;  the  positive  one  is 
also  often  placed  parallel  to  the  glass.  If 
a  person  stand  on  a  stool  with  glass  legs 
and  touch  the  conductor,  he  will,  as  it 
were,  form  part  of  the  conductor,  and 
sparks  may  be  obtained  from  any  part  of 
his  person.  ^  . 

T.  Reeves,  Jun. 

MINERALOGY. 

No.  XV. 

GOLD. 

Gold  is  found  in  grains  in  nature  only, 
in  the  metallic  state  ;  it  is  found,  likewise, 
in  rhomboidal,  octahedral,  or  pyramidical 
crystals.  Its  matrix  is  generally  quartz, 
sandstone,  siliceous  shistus,  Ac.  It  is 
found  also  in  the  sands  of  many  rivers, 
particularly  in  Africa,  Hungary,  and 
France,  in  minute  irregular  grains,  called 
gold  dust.  Native  gold,  found  in  compact 
masses,  is  never  completely  pure;  it  is 
alloyed  with  silver  or  copper,  and  some¬ 
times  with  iron.  The  largest  piece  of  gold 
that  has  been  hitherto  discovered  in  Eu¬ 
rope,  w'as  found  in  the  county  of  W  ick- 
low,  in  Ireland  ;  its  weight  was  said  to  be 
twenty-two  ounces,  and  the  quantity  of 
alloy  it  contained  was  very  small.  Seve¬ 
ral  other  pieces,  exceeding  one  ounce,  have 
also  been  discovered  at  the  same  place,  in 
sand,  covered  with  turf,  and  adjacent  to  a 
rivulet.  Gold  is  of  a  brilliant,  rich,  yel¬ 
low  colour.  No  other  substance  in  nature 
is  so  heavy,  platina  excepted.  Its  specific 
gravity  is  H).3.  Its  hardness  is  not  very 
considerable.  Its  ductility  is  so  consider- 

J 

able,  that  a  wire  one-tenth  of  an  inch  in 
diameter  supports  a  weight  of  600 lbs. 
without  breaking.  It  melts  at  32"  <xf 
Wedgwood’s  pyrometer,  and,  when  suf¬ 
fered  to  cool  slowly,  crystallizes  in  short 
quadrangular  pyramids.  By  an  intense 
heat,  as  that  from  a  galvanic  battery,  it  is 
volatilized.  It  is  a  good  conductor  of  ca¬ 
loric,  of  electricity,  and  galvanism.  The 
two  last  agents  inflame  it,  and  convert  it 
into  a  purple  oxide.  It  does  not  unite 
with  hydrogen,  carbon,  or  with  sulphur; 
though  the  latter,  w  hen  in  the  state  of  a 
sulphuret,  dissolves  it.  Phosphorus  com¬ 
bines  with  it.  Arsenic,  bismuth,  and  an¬ 
timony,  form  an  intimate  union  with  it. 
It  easily  alloys  with  mercury.  With  silver 
it  forms  an  alloy  of  considerable  ductility. 
Copper  heightens  its  colour  and  renders  it 


THE  PENNY  MECHANIC  AND  CHEMIST. 


253 


harder,  without  much  impairing  its  duc¬ 
tility.  Tin  and  lead  greatly  impair  its 
tenacity.  Combined  with  zinc,  it  affords 
a  very  brittle  and  hard  mixture,  suscepti¬ 
ble  of  a  beautiful  polish.  It  unites  well 
with  iron,  and  hardens  it  remarkably.  Its 
ductility  and  malleability  are  far  greater 
than  any  other  metal,  Boufle,  quoted  by 
Apligny,  in  his  treatise  of  colours  says, 
that  one  grain  and  a  half  of  gold  may  be 
beaten  into  fifty  leaves  of  one  inch  square, 
which,  if  intersected  by  parallel  lines 
drawn  at  right  angles  to  each  other,  will 
produce  twenty-five  millions  of  little 
squares,  each  of  which  may  be  distinctly 
seen  without  the  help  of  glasses.  Gold  is 
not  acted  upon  by  any  acid,  nitro-muriatic 
acid  excepted.  If  gold  leaf  be  exposed  to 
the  action  of  chlorine,  it  instantly  takes 
fire.  Gold  is  precipitated  from  its  solu¬ 
tion  by  tin.  If  we  immerse  into  a  solution 
of  gold  in  nitro-muriatic  acid  a  sheet  of 
tin,  the  oxide  of  gold  is  precipitated  of  a 
purple  colour ;  and,  when  scraped  off  and 
collected,  forms  the  purple  powder,  or  pre¬ 
cipitate  of  cassius,  much  employed  in 
enamelling.  It  is  a  compound,  consisting 
of  oxide  of  gold  and  oxide  of  tin.  It  is 
best  obtained  for  the  purposes  of  enamel¬ 
ling,  by  dissolving  pure  tin  in  diluted 
nitro-muriatic  acid,  composed  of  two  parts 
of  nitric  and  one  of  muriatic  acid,  very 
slowly,  and  absolutely  without  heat,  and 
then  adding  to  this  prepared  solution,  di¬ 
luted  with  at  least  eighty  times  its  weight 
of  distilled  water,  a  solution  of  pure  gold 
in  nitro-muriatic  acid,  collecting  the  pre¬ 
cipitate,  and  washing  it  repeatedly  with 
distilled  water.  It  is  absolutely  neces¬ 
sary  that  the  tin  should  be  oxidated  at  its 
minimum;  for  the  oxymuriate  of  tin, 
which  is  already  at  a  maximum  of  oxida¬ 
tion,  produces  no  such  effect,  because  it 
cannot  abstract  oxygen  from  the  oxide  of 
gold. 

G.  Stahkey, 

Chemist,  &c. 

Church  Street,  Shoreditch. 
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NITROUS  GAS. 

Tiie  name  of  nitrous  gas  is  given  to  an 
aeriform  fluid,  consisting  of  a  certain 
,  quantity  of  nitrogen  gas  and  oxygen.  It 
is  an  elastic,  colourless  fluid,  having  no 
sensible  taste  ;  it  is  neither  acid  nor  alka¬ 
line  ;  it  is  exceedingly  hurtful  to  animals, 
producing  instant  suffocation  whenever 
they  attempt  to  breathe  it.  The  greater 
number  of  combustible  bodies  refuse  to 


burn  it.  It  is,  nevertheless,  capable  of 
supporting  the  combustion  of  some  of  these 
bodies.  Phosphorus  burns  in  nitrous  gas 
when  introduced  into  it  in  a  state  of  in¬ 
flammation  ;  pyrophorus  takes  fire  in  it 
spontaneously. 

It  is  not  decomposable  by  water,  though 
100  cubic  inches  of  this  fluid,  when  freed 
from  air,  absorb  about  1 1.8  cubic  inches 
of  gas.  This  solution  is  void  of  taste  ;  it 
does  not  redden  blue  vegetable  colours  ; 
the  gas  is  expelled  again  when  the  water 
is  made  to  boil  or  suffered  to  freeze.  It 
has  no  action  on  nitrogen  gas,  even  when 
assisted  by  heat.  It  is  decomposed  by  se¬ 
veral  metals  at  high  temperatures. 

Its  specific  gravity,  when  perfectly  pure, 
is  to  that  of  atmospheric  air  as  1.093  to  1. 

Ardent  spirit,  saccharine  matters,  hy¬ 
drocarbonates,  sulphureous  acid,  and  phos¬ 
phorus,  have  no  action  on  it.  It  is  not 
sensibly  changed  by  the  action  of  light. 
Heat  dilates  it.  It  rapidly  combines  with 
oxygen  gas  at  common  temperatures,  and 
converts  it  into  nitrous  acid.  Atmo¬ 
spheric  air  produces  the  same  effect,  but 
with  less  intensity.  It  is  absorbable  by 
green  sulphate,  muriate  and  nitrate  of 
iron,  and  decomposable  by  alkaline,  ter¬ 
rene,  and  metallic  sulphurets,  and  other 
bodies  that  have  a  strong  affinity  for  oxy¬ 
gen  ;  but  it  is  not  capable  of  combining 
with  them  chemically,  so  as  to  form  saline 
compounds.  From  the  greatest  number 
of  bodies  which  absorb  it,  it  may  be  again 
expelled  by  the  application  of  heat. 

It  communicates  to  flame  a  greenish 
colour  before  extinguishing  it;  when 
mixed  with  hydrogen  gas,  it  acquires  the 
property  of  burning  with  a  green  flame. 
It  is  absorbable  by  nitric  acid,  and  ren¬ 
ders  it  fuming. 

When  exposed  to  the  action  of  caloric 
in  an  ignited  porcelain  tube,  it  experiences 
no  alteration,  but  when  electric  sparks 
are  made  to  pass  through  it,  it  is  decom¬ 
posed  and  converted  into  nitrous  acid  and 
nitrogen  gas.  Phosphorus  does  not  shine 
in  it.  It  is  composed  of  fifty-six  parts  of 
oxygen  and  forty-four  nitrogen. 

Methods  of  obtaining  Nitrous  Gas. — 
1.  Put  into  a  small  proof  or  retort,  some 
copper  wire  or  pieces  of  the  same  metal, 
and  pour  on  it  nitric  acid  of  commerce  di¬ 
luted  with  water  ;  an  effervescence  takes 
place,  and  nitrous  gas  will  be  produced. 
After  having  suffered  the  gas  to  escape  for 
a  few  minutes,  on  account  of  the  atmo¬ 
spheric  air  contained  in  the  retort,  collect 
the  gas  in  the  water-apparatus  as  usual. 
In  order  to  obtain  the  gas  in  a  pure  state, 
it  must  then  be  shook  for  some  time  in 
contact  with  water.  The  water  in  this 
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instance  suffers  no  alteration  ;  on  the  con¬ 
trary,  the  acid  undergoes  a  partial  decom¬ 
position.  The  metal  robs  the  nitric  acid 
of  the  greatest  part  of  its  oxygen,  and  be¬ 
comes  oxidated  ;  the  remainder  of  the  acid 
having  lost  so  much  of  its  oxygen,  becomes 
thereby  so  altered,  that,  at  the  usual  tem¬ 
perature,  it  can  exist  no  longer  in  the 
liquid  state,  but  instantly  expands  and 
assumes  the  form  of  gas  ;  ceasing,  at  the 
same  time,  to  act  as  an  acid,  and  exhibit¬ 
ing  different  properties. 

Instead  of  presenting  copper  to  nitric 
acid,  iron,  zinc,  mercury,  or  silver,  may 
be  made  use  of.  The  metals  best  suited 
for  the  production  of  nitrous  gas,  are  sil¬ 
ver,  mercury,  and  copper. 

2.  Nitrous  gas  may  likewise  be  obtained 
by  synthesis.  This  method  of  obtaining 
it,  we  owe  to  I)r.  Milner,  of  Cambridge. 

Into  the  middle  of  an  earthen  tube, 
about  twenty  inches  long  and  three-fourths 
wide,  open  at  both  ends,  put  as  much 
coarsely-powdered  manganese  as  is  suffi¬ 
cient  nearly  to  fill  it.  Let  this  tube  tra¬ 
verse  a  furnace  having  two  openings  op¬ 
posite  to  each  other.  To  one  end  of  the 
tube  lute  a  retort,  containing  water  strong¬ 
ly  impregnated  with  ammonia,  and  to  the 
other  adapt  a  bent  glass  tube,  which 
passes  into  the  pneumatic  trough.  Let  a 
fire  be  kindled  in  the  furnace,  and,  when 
the  manganese  may  be  supposed  to  be  red 
hot,  apply  a  gentle  heat  to  the  retort,  and 
drive  over  it  the  vapour  of  the  ammonia  ; 
the  consequence  will  be,  that  nitrous  gas 
will  be  delivered  at  one  end  of  the  tube, 
at  the  time  that  the  ammonia  enters  the 
other  end  ;  and  this  effect  does  not  take 
place  without  the  presence  of  the  alkali. 

Dr.  Milner  also  obtained  nitrous  gas, 
by  passing  ammoniacal  gas  over  sulphate 
of  iron,  deprived  of  its  water  of  crystalli¬ 
zation.  Water,  impregnated  with  this 
gas,  forms  nitrous  acid. 


TOWER  STREET  INSTITUTION. 

On  Monday,  the  21st  of  June,  a  lecture 
was  delivered  at  this  Institution,  No.  16, 
Oreat  Tower  Street,  City,  to  a  crowded 
and  attentive  audience,  by  William  Ed¬ 
wards,  Esq  ,  C.  E.,  of  the  Polytechnic  In¬ 
stitution,  “  On  the  Comparative  Value  of 
Fuels.”  The  talented  lecturer  commenced 
his  subject  by  enumerating  the  different 
substances  used  in  different  parts  of  the 
world  as  fuel,  together  with  their  chemi¬ 
cal  constitution,  and  the  relative  propor¬ 
tions  they  respectively  contained  of  carbon 
and  hydrogen,  whicn  the  lecturer  stated 
were  the  substances  which,  by  their  ener¬ 


getic  combination  with  oxygen,  produced 
the  greatest  amount  of  heat,  and  whose 
presence,  therefore,  in  fuel,  constituted 
j  its  value.  The  lecturer  then  proceeded, 
by  a  series  of  neatly- performed  experi¬ 
ments,  to  show  the  method  by  which  the 
quantity  of  carbon  and  hydrogen  in  fuel 
might  he  readily  ascertained,  and  hence 
its  value;  and  concluded  his  interesting 
subject,  bv  explaining  what  particular 
kinds  of  fuel  were  best  suited  to  manufac¬ 
turing  and  domestic  purposes,  with  rela¬ 
tion,  also,  to  the  kind  of  stoves  or  fur¬ 
naces  employed  for  their  consumption. 


THE  GENERAL  RECiPE  BOOK. 

To  make  Milk  Punch.  —  Take  twelve  of 
each,  oranges  and  lemons,  pare  the  rinds 
very  thin,  and  pour  on  them  (the  rinds) 
one  bottle  of  rum,  and  cover  it  over,  to 
stand  four  days  ;  squeeze  the  juice  of  the 
fruit  on  sugar  to  your  taste,  and  add  to  it 
three  gallons  of  water,  two  bottles  of  bran¬ 
dy,  and  one  bottle  of  rum.  Strain  the 
rum,  tinctured  with  the  rinds,  and  mix 
them  together;  then  pour  a  quart  of  boil¬ 
ing  milk  on  the  whole ;  stir  it  well,  and 
cover  with  a  cloth,  to  stand  over  night. 
Strain  and  bottle  for  use. 

To  Pickle  Walnuts. —  Make  a  brine  of 
salt  and  water  (about  4  oz.  to  1  quart), 
and  put  in  the  walnuts  to  soak  for  nine 
days.  If  you  wish  to  soften  them,  so  as 
to  be  soon  ready  for  eating,  run  a  large 
pin  through  each  in  half-a-dozen  places. 
Put  them  into  a  pan  with  salt  brine,  and 
shake  them  round  a  little  ;  then  lay  them 
in  a  cloth  two  or  three  days,  until  they  get 
black  ;  then  put  them  into  a  pan,  and  co¬ 
ver  them  with  boiling  vinegar  ( the  com¬ 
monest  kind  will  do),  and  let  them  stand  a 
day  or  two.  Then  pour  off  the  vinegar, 
and  have  ready  to  cover  them  the  follow¬ 
ing  ; — Rest  pickling  vinegar,  I  gallon  ; 
allspice,  2  oz.  ;  bruised  ginger,  2oz. ;  ca¬ 
yenne  pepper,  ^  oz.  ;  salt,  1  oz. ;  cochi¬ 
neal,  1  drachm  ;  boil  ten  minutes,  and 
pour  on  the  walnuts  while  still  boiling. 

To  make  Lip-salve. — Take  of  alkanet 
root,  ljoz. ;  finest  olive  oil,  8  oz.  ;  let 
them  stand  together  two  days  near  the 
fire,  then  strain,  and  add  to  the  oil,  white 
wax,  1 1  oz. ;  spermaceti,  1  £  oz. ;  otto  of 
roses,  20  drops.  Melt  together  by  a  gen¬ 
tle  heat. 

An  excellent  Liquid  for  Cleaning  Boot 
7  ops. — Take  of  sugar  of  lead,  1  oz. ;  burnt 
alum,  1  oz.  ;  oil  of  vitriol,  i  oz. ;  spring 
water,  1$  pint.  Macerate  together  four 
hours,  then  add  milk  J  pint. 
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To  Refine  lleer. — Take  the  yolks  and 
shells  of  12  eggs;  3  oz.  salts  of  tartar; 

1  oz.  powdered  grains  of  Paradise,  and 
mix  them  all  together  with  as  much  pre¬ 
pared  chalk  as  will  make  it  to  the  consist¬ 
ence  of  a  paste.  Roll  into  small  balls,  and 
put  them  into  the  liquor.  The  above  is 
enough  for  one  hogshead. 

To  Preserve  Pilchards.-- -Take  fifty  fish, 
clean  and  cut  off  their  heads,  and  let  them 
stand  in  an  oven  one  night  in  the  follow¬ 
ing  pickle  : — Ginger,  2oz.  ;  black  pepper, 

2  oz.  ;  cayenne  pepper,  |  oz. ;  allspice, 
2  oz.  ;  cochineal,  1  drachm  ;  1  bottle  of 
port  wine  ;  £  lb.  of  salt ;  4  pints  of  best  vi¬ 
negar.  Cover  them  with  bay  leaves. 

To  make  Hartshorn  Jelly. — Boil  \  lb.  of 
hartshorn  shavings  in  6  pints  of  water. 
To  1  quart  of  the  strained  liquor,  add  5  oz. 
of  lemon  juice,  and  ^oz.  of  orange  juice, 
4  oz.  of  mountain  wine,  and  5  lb.  of  loaf 
sugar.  Then  boil  the  whole  to  a  proper 
consistence. 

To  make  Mushroom  Ketchup — To  2  lbs. 
of  mushrooms,  add  4  oz.  of  salt ;  let  them 
stand  twenty-four  hours,  then  press  out 
the  liquor,  and  boil  it  gently  ten  minutes, 
and  add  to  every  gallon  \  oz.  of  allspice  ; 
\  oz.  of  Cayenne  pepper  ;  ^  oz.  black  pep¬ 
per  ;  £  oz.  of  cloves  ;  \  oz.  of  ginger.  Let 
it  digest  eight  days,  and  then  strain 
through  a  hair  sieve. 

To  make  Gooseberry  Wine. — Take  three 
gallons  of  green  gooseberries,  and  put 
them  into  a  large  tub  ;  mash  them  well 
with  a  roller  or  pestle,  and  add  two  gal¬ 
lons  of  water,  stirring  them  well.  Cover 
the  tub,  and  put  it  in  a  warm  place  for 
four  or  five  days,  then  strain  off  the 
liquor,  so  that  the  gooseberries  be  left 
quite  dry,  and  add  to  it  10  lbs.  of  lump 
sugar  and  l  gallon  more  of  water;  then 
put  it  into  a  cask,  and,  when  it  has  ceased 
working,  add  1  pint  of  brandy.  Cork  it 
down,  and  let  it  stand  nine  months,  when, 
if  clear,  it  will  be  ready  for  bottling  ;  but 
if  not,  keep  it  longer.  This  wine  improves 
in  keeping. 

MISCELLANEA. 


Human  Food. — Human  food  is  furnished  by 
upwards  of  ninety-eight  .species  of  mammalia,  by 
more  than  fifty-eight  species  of  birds,  about  120 
fishes,  and  more  than  a  dozen  reptiles,  and  by 
several  crustacean,  molluscous,  and  other  ani¬ 
mals.  The  vegetable  kingdom  produces  more 
than  100  available  species  in  common  use.  Nu- 
'  tritive  matter,  from  whatever  source  derived,  is 
1  referrible  to  one  of  three  classes,  the  saccharine, 
i  the  oily,  or  the  aluminous ;  it  is  found  that  the 
>  union  of  at  least  two  of  these  is  necessary  for  the 
|  formation  of  good  and  nutritious  food  ;  the  three 
I  are  combined  in  our  earliest  aliment,  milk. 


Great  Ship. — The  great  iron  steam-ship  now 
being  built  at  Bristol,  will,  probably,  combine  a 
greater  number  and  variety  of  untried  principles, 
than  were  ever  before  united  in  one  enterprise  of 
the  same  magnitude  and  importance.  The  vessel 
herself — her  enormous  magnitude  (about  3600 
tons,  it  is  said) — her  material  (plate  iron) — her 
engines  (nearly  1200  horse  nominal  power)-  -  cy¬ 
linders  1 20  inches  in  diameter  ! — no  piston  rods ! 
— no  beams  ! — the  connecting  rod  laying  hold 
immediately  on  the  piston,  and  a  moveable  hol¬ 
low  casting  playing  through  a  stuffing-box  in  the 
top  of  the  piston,  to  give  play  to  the.said  connect¬ 
ing  rod  ! — an  unlimited  application  of  the  expan¬ 
sive  principle! — and,  to  crown  all,  no  paddle- 
wheels  !  no  paddle-boxes  projecting  from  her  vast 
sides  !  no  apparent  propelling  power,  but  an  un¬ 
seen  agent  revolving  under  her  keel,  and  en¬ 
abling  her  to  “  walk  the  waters  like  a  thing  of 
life.”  Verily,  we  live  in  an  age  of  wonders;  and 
if  the  mechanical  genius  of  the  era  give  birth 
to  this  creature  of  its  conception,  and  foster  her 
into  vigorous  maturity,  it  will  be  difficult,  hence¬ 
forward,  to  set  any  bounds  to  locomotion  over 
the  waters  of  the  deep. — London  Paper. 

Consumption  of  Meat  in  England  and  France. 
— The  French  Minister  of  Commerce  and  Agri¬ 
culture,  on  a  recent,  occasion,  incidentally  stated 
some  remarkable  facts  relative  to  the  consumption 
of  butchers’  meat  in  Great  Britain  and  France, 
which  may  not  be  uninteresting.  “  In  England, 
one-half  of  the  land  is  devoted  to  pasture,  or  to 
producing  food  for  cattle  intended  for  consump¬ 
tion.  In  France,  one-fifth  only  of  the  soil  is  al¬ 
lotted  for  that  purpose.  In  England,  the  indivi¬ 
dual  consumption  of  butchers’  meat  is  134  lbs. ;  in 
France  it  is  only  28  lbs.,  to  which  may  be  added 
18  lbs.  of  pork.  In  1789,  the  individual  consump¬ 
tion  of  meat  in  Paris  was  138  lbs. ;  and  now  that 
the  population  is  nearly  doubled,  the  aggregate 
consumption  is  diminished.  In  England,  each 
ox  brought  to  market  averages  800  lbs. ;  in 
France,  not  more  than  from  400  lbs.  to  600  lbs. 

Minerals  are  variously  affected  by  fire — that 
is,  they  elicit  different  colours;  thus,  jet  burns 
with  a  green  flame ;  amber  white,  and  coal  red  ; 
the  topaz  of  Brazil  also  red,  but  that  of  Siberia 
white;  the  chrysolite  fades  of  its  green;  and 
oriental  sapphires,  from  a  deep  blue,  become  so 
brilliant,  that  they  are  often  mistaken  for  dia¬ 
monds.  Metals,  in  a  voltaic  battery,  burn  with 
various  colours: — gold,  with  a  white  line  tinged 
with  blue  ;  silver,  emerald  green  ;  copper,  a  bluish 
light,  with  sparks ;  zinc,  a  bluish  light,  fringed 
with  red;  and  lead  emits  a  purple  light. 

The  bodies  of  all  animals  are  composed  of  ge¬ 
latine,  albumen,  and  febrine,  formed  out  of  hy¬ 
drogen,  oxygen,  nitrogen,  and  carbon,  oils,  acids, 
salts,  and  other  substances.  Gelatine  is  the  chief 
ingredient  of  the  skin,  membranes,  bones,  hoofs, 
and  horns.  From  a  decomposition  of  these  is 
obtained  muriate  of  ammonia.  Phosphate  of 
magnesia  is  also  found  in  the  bones  of  quadru¬ 
peds,  though  not  in  man.  Albumen  is  that  trans¬ 
parent  viscous  matter  which  composes  the  nerves, 
the  serum,  and  the  blood,  the  curds  of  milk,  and 
the  white  of  eggs.  Febrine  is  the  essential  con¬ 
stituent  of  the  flesh. 


2  56 


the  penny  mechanic  and  chemist. 


INSTITUJIONS. 

LECTURES  DDRINO  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  I-unc. — Wednesday,  July 
11,  W.  IVase,  Esq.,  on  the  Properties  of  Mat¬ 
ter.  Friday,  July  18,  J.  Wilson,  Esq.,  on 
Scottish  Music  and  Song.  At  half  past  eight 
precisely. 

J Vestminster  Literary  and  Scientific  Institution 
8  and  7,  Great  Smith  Street. — Thursday, 
July  h5,  C.  Johnson,  Esq.,  on  City  Garden¬ 
ing.  At  half-past  eight. 

QUERIES. 

How  soluble  cocoa  is  made?  The  curriers  use 
something  in  the  preparing  of  their  leather ;  how, 
and  of  what  is  it  made?  They  call  it  black  size; 
it  is  used  in  the  finishing  part  of  their  operation. 

E.  O.  O. 

I  should  feel  obliges!  to  any  of  your  numerous 
readers  by  their  informing  me  of  the  process  by 
which  the  new  radical  compound  called  kakodyte, 
is  obtained?  Also,  the  properties  of  the  new  sub¬ 
stance  osonc,  first  noticed  by  Professor  Schonbein 
during  the  past  year?  Also  a  description  of 
Mons.  Moinou’s  patented  clocks,  which  are  kept 
in  perpetual  motion  without  winding  up,  with  a 
drawing,  if  convenient.  G.  Starkey. 

The  strength  of  the  sulphuric  acid  required 
for  a  galvanic  battery  on  Smee's  principle;  and, 
also,  whether  the  zinc  will  be  eaten  away  by  it? 

S - K. 

The  process  of  making  sugar  from  rice,  and 
the  greatest  quantity  obtainable  from  112 lbs. 
of  common  Bengal  rice?  H.  C. 

The  process  of  enamelling  cards  ? 

1’hii.kmabgos. 

How  the  bronze  powder  is  made  that  is  used 
for  bronzing  of  fenders?  Has  the  pressure  of 
the  atmosphere  gained  an  increase,  since  its 
weight  was  first  discovered,  or  has  it  always 
been  15 lbs.  to  the  square  inch?  T.  Rose. 

ANSWERS  TO  QUERIES. 

If  “  G.  R."  apply  at  No.  18,  Sussex  Street, 
Tottenham  Court  Road,  London,  he  may  receive 
all  the  particulars  he  requires  tp  construct  a 
steam-engine.  If  not  convenient  to  apply,  by- 
forwarding  a  letter  w  ith  the  particulars  respecting 
the  principle  he  intends  it  to  work  upon,  whether 
the  high  pressure,  low  pressure,  or  exjanding; 
and  whether  he  intend  <  it  for  a  locomotive  or  a 
marine  engine,  or  what  he  intends  it  for,  I  will 
send  him  a  drawing  of  one.  Sellings. 

Tubes  for  Telescopes. — “  A."  will  l>e  able  to 
get  tubes  of  every  description  and  size,  at 
Bracher's,  19,  King  Street,  Commercial  Road, 
East.  T. 

I  beg  to  inform  “J.  G.  W.",  that  the  cheapest 
anil  most  comprehensive  book  for  the  price,  is 
*■  Electrotype  ManijHilalion,"  bv  Walker,  publish¬ 
ed  at  Knight's,  Foster  Lane,  Cheapside  It  con¬ 
tains  very  nearly  as  much  information  as  Smee's 
high-priced  work  on  the  subject. 


To  Set  the  Electrotype  in  Action. — Tn  an  an¬ 
swer  to  another  corresjKuident  respecting  the  me¬ 
thod  of  setting  the  clectrolyjie  in  action,  is  a  di¬ 
rection  to  “  keep  some  crystals  at  the  bottom  and 
frequently  to  stir  the  solution."  I  beg  to  remark, 
that  (as  every  one  who  has  experimented  with  tire 
electrotype  must  have  observed)  all  crystals  at  the 
bottom  of  the  solution  will  be  useless.  The  water 
at  the  bottom  will  spcxiUy  become  saturated, 
while  that  at  the  top  will  have  but  tittle  sulphate 
held  in  suspension.  1  he  best  method  of  insuring 
a  saturated  solution,  is  cither  to  have  a  shelf  near 
the  toj»  on  which  the  crystals  are  to  be  placed,  or 
to  enclose  a  few  in  a  muslin  bag,  und  hang  that 
near  the  top  of  the  decomjHising  trough.  This 
w  ill  effectually  prevent  that  which  your  answer¬ 
ing  correspondent  lias  evidently  experienced — 
that  is,  the  solution  becoming  “  stale  and  weak," 
und  a  black  powder  being  deposited  after  a  time. 

To  take  Moulds,  Sfc. — The  best  material  that  I 
have  used  for  moulds,  is  white  wax.  The  mould 
is  to  have  a  strip  of  paper  tied  round  it,  and  to  ho 
slightly  brushed  over  with  salad  oil ;  the  wax,  in 
a  melted  state,  is  then  to  be  jMiurcd  on.  For  tak¬ 
ing  reverses  of  plaster  casts,  it  is  exceedingly 
convenient.  The  plaster  cast  is  to  he  placed  in 
a  plate,  having  had  a  strip  of  paper  tied  round  it 
to  hold  the  wax.  Warm  water  is  then  to  be 
poured  in  till  it  reaches  about  two-thirds  up  the 
thickness  of  the  ca^t.  After  the  lapse  of  altout  a 
quarter  of  an  hour,  it  will  be  sufficiently  satu¬ 
rated.  The  wax  is  then  to  be  poured  on  w  ithout 
removing  it  from  the  plate.  In  both  these  cases 
the  cast  must  be  allowed  to  harden  gradually,  or 
it  wifi  crack.  It  must  also  be  left  five  or  six  hours 
before  it  is  touched.  It  will  be  detached  from 
the  plaster  with  the  greatest  case,  leaving  it  un¬ 
soiled  and  clear  as  well.  If  it  should  happen  to 
adhere  to  the  metal  cast,  it  must  be  slightly 
warmed,  and  immediately  removed.  W.  li. 

To  make  M<tallic  Pencils. — The  metals  made 
use  of  are  bismuth,  lead,  und  zinc.  The  propor¬ 
tion  of  metals  is,  bismuth,  8oz. ;  lead,  6  oz. ;  tin, 
3  oz. ;  w  hicb  melt  at  202°  Fahr. 

To  Amalgamate  Zinc. — Take  a  solution  of  ni- 
trate  of  mercury,  and  dip  the  pieces  of  zinc-in  the 
solution  ;  the  zinc,  when  taken  out,  will  he  found 
to  have  an  even  coating  of  mercury  ;  he  may  then 
rub  them  with  a  piece  of  chamois  leather,  to  re¬ 
move  the  superfluous  mercury.  G.  Stakket. 


TO  CORRESPONDENTS. 

A  Constant  Reader, — Muriatic  acid,  diluted  with 
water,  so  as  not  tn  injure  the  figures,  is  the  best 
thing  to  clean  tlum  with. 

A  C.  it  — The  paper  he  sends  is  printed  from 
rules  set  up  ;  first  the  red,  and  then  the  blue,  tn 
the  same  way  any  other  colours  may  be  ustd. 
'The  paper  is  ajlerxcards  glared. 


London  :  Printed  at  “  Thk  Citt  Press,”  I,  Long 
I.ane,  Alder  gate,  by  D.  A.  Boons  kt  (to  whom 
all  communications  for  the  Editor  must  be  ad¬ 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Huger,  Holywell  Street,  Strand; 
and  mar  be  had  of  all  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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THE  PROCESS  OF  (•  LASS-H  LOW  I  NO 
DELINEATED, 

AND  ITS  MANUFACTURE. 

The  figure  in  the  front  page  shows  a  sim¬ 
ple  and  easy  method  of  glass-blowing. 
“  The  glass-house  and  apparatus  being  far 
too  costly  an  establishment  for  experi¬ 
ments  only,”  it  is  not  to  be  wondered  at 
that  a  person  may,  above  all  amusements 
of  instruction,  seek  the  one  now  before 
11s.  “  In  the  whole  circle  of  our  manufac¬ 
ture,  there  is  not  any  more  curious”  and 
useful  than  that  of  glass.  Professor  Par¬ 
tington  makes  use  of  the  following  simple 
apparatus  in  his  public  lectures  (see 
figure),  which  is  so  admirably  adapted  for 
glass-blowing  on  a  small  scale  : — 

Description  of  the  Engraving. 

a  a,  an  iron  stand,  supporting  n,  a  thin 
Florence  oil- flask  filled  with  alcohol;  c,  a 
flexible  metallic  tube,  to  be  fastened  air- 
tight  in  the  orifice  of  the  flask,  to  be 
brought  immediately  opposite  the  flame  of 
D,  the  lamp,  the  former  melting  e,  a  glass 
tube,  the  thickness  immaterial ;  o,  the  end 
orifice,  to  be  made  red-hot  by  means  of  the 
flame,  and  then  closed  air-tight  with  a 
piece  of  warm  cloth,  i,  to  be  blown  through  ; 
and,  if  care  is  taken,  this  simple  method 
is  sure  to  gratify  the  most  sanguine  hopes. 

THE  ritOCFSS  OF  glass  manufacture. 

Dr.  Ure  informs  us  that  glass  is  formed 
by  the  fusion  of  silica,  with  oxides  of  the 
alkaline,  earthy,  or  common  metals.  The 
ingredients  generally  made  use  of  in  the 
making  of  glass,  may  be  thus  simply  de¬ 
fined  :  — 

1  lb.  black  oxide  of  manganese  ; 

1 3  do.  nitre ; 

35  do.  litharge ; 

40  do.  purified  pearlashes; 

120  do.  white  sand. 

The’next  operation  is  called  fluting,  per¬ 
formed  by  the  means  of  small  furnaces 
This  serves  to  take  away  the  moisture  of 
the  above  ingredients.  When  this  com¬ 
pound  is  sufficiently  “  fritted,”  it  is  then 
placed  into  glass  pots,  the  fire  being  up  to 
a  great  heat,  with  a  few  more  processes, 
the  particulars  of  which  would  be  too  vo¬ 
luminous  to  enter  into  a  minute  descrip¬ 
tion.  It  is  now  completely  made.  About 
this  time  of  the  year,  the  thermometer  ge¬ 
nerally  stands  at  about  140°  Fahr.  The 
last  process,  after  the  glass  is  so  far  made, 
is  that  of  annealing,  which  is  done  by  the 
temperature  being  raised  considerably,  and 
allowed  to  cool  gradually;  by  this  means 
it  is  likely  to  break. 

T.  Fuller,  Jun. 

Vauxhall. 


ELECTRICITY. 

No.  VI. 

THE  MACHINE  AND  ELECTnOPHOIlUS. 

If  a  person  stand  on  the  insulating  stool, 
the  hairs  of  his  head  being  all  in  the  same 
electrical  condition,  will  repel  each  other, 
and  stand  up  from  his  head.  If  it  be  done 
in  the  dark,  sparks  of  fire  will  proceed 
from  them,  by  bringing  the  knuckle  near. 
If  a  spoon,  containing  spirits  of  wine  or 
ether,  be  held  near  enough  to  the  nose,  a 
spark  will  pass  between  them  and  kindle 
the  liquid.  Let  a  metallic  plate  be  sus¬ 
pended  from  the  prime  conductor  of  the 
machine  by  a  chain,  so  as  to  reach  within 
three  or  four  inches  of  the  table  and  paral¬ 
lel  to  it,  and  pith  balls,  &c.,  be  laid  on 
the  table,  under  the  plate  ;  they  will,  on 
the  machine  being  worked,  rise  and  touch 
the  plate,  and  immediately  he  repelled, 
and,  coming  in  contact  with  the  table,  they 
are  discharged,  and  then  attracted  again, 
and  so  on  in  quick  succession.  If  figures 
of  men  and  women  he  cut  out  of  the  same 
material,  or  even  paper,  they  appear  to 
dance,  while  they  carry  the  electric  fluid 
from  the  plate  to  the  table.  Many  other 
experiments,  very  instructive  and  amus¬ 
ing,  may  he  performed  with  the  machine, 
which  cannot  even  he  numerated  here. 

Remove  the  brass  ball  from  the  end  of 
the  conductor,  and  insert  a  pointed  wire 
in  its  place,  and  work  the  machine  in  the 
daik  ;  a  light  will  be  seen  to  issue  from 
the  point,  which  diverges  like  the  hair  of  a 
brush.  This  is  the  form  which  we  ought 
to  expect  from  a  highly  repulsive  fluid 
escaping  from  a  point.  It  is  found  that 
points  give  out  electricity  with  the  same 
facility  with  which  they  absorb  it;  and, 
in  consequence,  the  conductor  cannot  he 
charged  to  any  degree  while  the  point  is 
fixed  to  it,  as  the  fluid  escapes  as  fast  as  it 
is  received ;  this  accounts  for  the  neces¬ 
sity  of  the  conductor  being  pretty  smooth. 
Attempts  have  l>een  made  to  discover  the 
velocity  of  the  electric  fluid  ;  but  it  was  so 
great  as  not  to  he  detected  by  the  means 
which  have  been  used.  The  noise  which 
is  heard  when  a  spark  is  drawn  from  the 
conductor,  is  owing  to  the  rapid  passage 
of  the’  fluid  through  the  air.  The  light 
which  is  seen  at  the  same  time,  is  owing 
to  the  same  cause,  for  the  electric  fluid  is 
not  visible  itself;  for  no  body,  however 
charged,  shows  any  light  in  the  dark,  un¬ 
less  the  fluid  is  either  escaping  or  enter¬ 
ing.  It  is  well  known  that  air,  when 
compressed,  gives  out  heat ;  and  if  we  sud¬ 
denly  compressed  it  with  force  sufficient  to 
give  out  a  great  degree  of  caloric,  we 
should  find  light  to  accompany  it,  as,  in 
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every  other  instance,  there  can  be  but 
little  doubt.  Now,  the  electric  fluid,  pass¬ 
ing  through  the  air  with  such  immense 
velocity,  must  drive  aside  the  particles  of 
air  in  contact  with  it,  with  such  force  as 
powerfully  to  compress  the  air  which  they 
come  in  contact  with,  giving  rise  to  great 
heat  and  vivid  light. 

A  simple  instrument  for  obtaining  elec¬ 
tricity,  is  sometimes  used  instead  of  the 
above  machine,  called  an  electrophorus. 


a  is  the  foot  or  sole,  made  of  tin-plate, 
turned  up  a  quarter  of  an  inch  on  the 
edge,  so  as  to  form  a  dish.  It  may  be  of 
any  size — say  fifteen  inches  in  diameter. 
Into  this  sole  or  dish,  is  poured  a  mixture 
of  four  parts  of  resin,  three  of  pitch,  three 
of  shell-lac,  and  two  of  Venice  turpentine. 
The  ingredients  may  be  melted  in  the 
foot  itself,  n  is  the  cover,  formed  either 
of  tin-plate,  smoothed  and  doubled  back 
at  the  edges,  or  of  wood,  about  half-an- 
inch  in  thickness,  coveied  with  tin -foil. 
It  must  be  smaller  than  the  sole.  An  in¬ 
sulating  handle  is  fixed  in  the  centre, 
which  may  be  either  a  rod  of  glass,  a  tube, 
or  a  vial  bottle  with  the  mouth  down¬ 
wards.  If  a  tube  be  used,  it  should  be 
Avell  dried  and  cleaned  on  the  inside,  and 
the  two  ends  stopped  with  corks,  and 
afterwards  covered  with  resin,  to  prevent 
any  moist  air  from  entering.  \\  hen  used, 
the  cover  is  removed,  and  the  composition 
is  rubbed  well  with  silk  or  lvoollen.  Ihe 
cover  is  then  laid  on,  and  its  top  is  touch¬ 
ed  with  the  finger;  after  which  it  is  re¬ 
moved  by  the  insulating  handle.  If 
the  knuckle  be  now  presented  to  it,  a 
spark  of  positive  electricity  is  obtained, 
similar  to  that  from  the  conductor  of  the 
machine.  The  composition  on  the  sole 
being  a  resinous  body,  becomes  negatively 
excited  ;  and,  when  the  cover  is  laid  on, 
by  the  laws  of  induction,  the  negative 
electricity  which  it  contains  is  driven  up 
to  the  top,  where  it  tends  to  escape  ;  and, 
if  the  finger  be  then  allowed  to  touch  it, 
the  fluid  will  be  driven  off  through  the 
hand  by  the  repelling  force  of  the  similar 


fluid  in  the  sole.  The  cover  now  having 
lost  a  portion  of  the  negative  electricity  it 
naturally  contained,  must  have  an  excess 
of  positive  fluid  ;  but,  owing  to  its  being 
held  down  by  the  negative  sole,  it  does 
not  show  itself,  unless  the  cover  is  remov¬ 
ed  by  the  handle  from  off  the  foot.  It 
seems,  at  first  view,  strange,  that  the 
cover  being  strongly  positive,  while  the 
sole  is  strongly  negative,  that  the  two 
fluids  do  not  rush  together  and  combine, 
when  the  two  bodies  containing  them  are 
in  contact.  However  smooth  a  body  may 
appear  to  us,  it  is,  in  reality,  covered  by 
an  infinite  number  of  hills  and  valleys, 
if  I  may  be  allowed  the  expression.  When 
the  cover  is  on,  it  touches  only  a  few  of 
the  higher  prominences  ;  while  the  lower 
ones  and  the  hollows,  although  very  near, 
are  not  in  actual  contact  writh  the  top. 
No  doubt,  but  some  of  the  positive  fluid  of 
the  cover  does  combine  with  the  negative 
of  the  sole,  at  least  with  that  portion 
which  is  in  immediate  contact  with  it; 
but,  then,  that  portion  in  the  hollows,  &c., 
cannot,  owing  to  its  being  separated  by  a 
stratum  of  non-conducting  air.  If  the 
sole  was  composed  of  a  conducting  mate¬ 
rial,  the  two  fluids  would  rush  together 
immediately  a  contact  was  made  between 
the  two,  even  if  it  was  only  at  two  points 
the  size  of  a  needle  ;  for  the  fluid  could 
pass  from  any  part  of  the  sole  to  the  point, 
it  being  a  conductor. 

T.  Reeves,  Jun. 

MINERALOGY. 

No.  XVI. 

gold  ( Continued .) 

Native  gold,  when  imbedded  in  earths 
or  stones,  may  be  analysed  by  reducing 
the  ore  to  a  very  fine  powder,  weighing  a 
determinate  portion,  and  effecting  their 
solution  in  nitro-munatic  acid  ;  caie  being 
taken  to  digest  the  ore  with  the  acid  re¬ 
peatedly,  or  as  long  as  it  extracts  any¬ 
thing.  The  solution  must  be  evaporated 
to  dryness,  in  order  to  force  it  as  much 
as  possible,  from  its  excess  of  acid,  and 
then  dissolved  in  water.  If  the  ore  con¬ 
tains  silver,  it  must  be  precipitated  by 
soda.  In  order  to  separate  the  gold,  let 
the  solution  be  made  hot  and  pour  into  it 
a  solution  of  sulphate  of  iron,  which  will 
precipitate  the  gold  in  its  metallic  state. 
The  presence  of  copper  in  the  ore  may  be 
detected,  by  immersing  a  plate  of  iron  in 
the  solution,  which  will  become  coppered. 
Iron  may  be  detected  by  tincture  of  galls, 
which  occasions  a  black  precipitate.  1  la- 
tina  may  be  detected  by  muriate  of  ammo- 
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nia,  which  separates  it.  The  minutest 
quantity  of  gold  contained  in  an  ore  may 
be  investigated,  by  letting  fall  into  the 
solution  a  few  drops  of  a  solution  of  tin  in 
muriatic  acid,  and  which  will  instantly 
cause  a  purple  precipitate.  M  hen  gold  is 
found  in  sand*,  it  can  be  obtained  by  sim¬ 
ply  washing  the  sand  ;  for  the  lighter  fo¬ 
reign  substances  will  remain  longer  sus¬ 
pended  and  carried  off  with  the  water, 
w'hile  the  heavy  particles  of  gold  sink  to 
the  bottom  with  greater  celerity.  If  gold 
be  alloyed  with  silver,  it  is  purified  by  a 
process  sometimes  called  parting,  and 
sometimes  quarting.  This  last  name  is 
given  on  account  of  the  proportion  of  ma¬ 
terials  employed  ;  three  parts  of  the  silver 
being  added  to  the  alloy,  which,  of  course, 
makes  a  fourth  part  of  the  mixture.  They 
are  melted  together,  and  sulphur  thrown 
in  ;  the  sulphur  combines  with  the  silver, 
and  the  gold  falls  to  the  bottom.  In  the 
humid  way,  gold  is  purified  from  silver  by 
the  nitric  acid,  which  rapidly  dissolves 
silver,  hut  has  no  action  upon  gold.  If 
gold  be  alloyed  with  copper,  lead,  Ac.,  it 
is  purified  hv  the  process  called  cupella- 
tion,  in  the  following  manner  : — The  al¬ 
loyed  gold  is  put  with  about  twice  its 
weight  of  silver  and  some  lead  into  a  cru¬ 
cible,  made  of  a  very  porous  substance, 
such  as  bone- ashes,  and  called  a  cupel ; 
they  are  all  exposed  to  a  considerable  heat, 
which  oxidates  the  lead,  or  converts  it  into 
a  semi-vitreous  oxide  of  lead  or  litharge, 
enabling  it  likewise  to  form  a  similar  kind 
of  substance  with  the  other  metals  in  the 
alloy.  Ihis  glassy  fluid  soaks  in  the  pores 
of  the  cupel,  while  the  remaining  mixture 
of  gold  and  silver  is  left  behind  in  the  ves¬ 
sel.  The  silver  is  then  separated  from 
the  gold,  as  before  stated,  by  parting.  Per¬ 
fectly  pure  gold  may  be  obtained,  by  dis¬ 
solving  the  gold  of  commerce  in  nitro- 
muriatic  acid,  and  precipitating  the  metal, 
saturation,  and  dilute  the  solution  with 
by  adding  a  weak  solution  of  sulphate  of 
iron.  The  precipitate,  after  being  well 
w’ ashed  and  dried,  is  pure  gold. 

Decomposition  of  Nitro-muriate  of  Cold  by 
Ammonia.— Preparation  of  Fulminating 
Cold. — Dissolve  gold  in  nitro-muriaticacid 
to  three  times  its  bulk  of  distilled  water,  and 
add  to  it,  gradually,  some  pure  ammonia  • 
a  yellow  precipitate  will  be  obtained, 
which  must  be  repeatedly  washed  with 
distilled  water,  and  dried  on  a  filter. 
When  perfectly  dry,  it  detonates  by  heat ; 
a*  may  he  shown,  by  heating  a  few  grains 
o!  it  on  the  point  of  a  knife,  held  over  the 
flame  of  a  candle. 

Decomposition  of  Nilro-muriate  qf  Gold 
by  FhotphorcUod  Hydrogen  Gas.— Silk, 


black  or  white  riband,  pins,  Ac.,  may  be 
gilt,  by  immersing  them  in  nitro-murinte 
of  gold,  and,  while  wet,  exposing  them  to 
the  action  of  phosphoretted  hydrogen  gas. 
The  gilding  is  so  permanent  on  riband, 
that  it  may  he  washed  without  removing 
the  gold.  Shell  gold  may  be  obtained,  by 
uniting  one  part  of  gold  with  six  of  mer¬ 
cury,  and  afterwards  evaporating  the  lat¬ 
ter  by  heat,  which  leaves  the  gold  in  the 
form  of  powder  ;  or  otherwise,  the  metal 
may  he  reduced  to  powder  by  mechauical 
trituration  in  a  mortar,  with  a  little  honey 
or  gum  Arabic. 

G.  Starkey, 

Mincrulogical  Chemist. 

Church  Street,  Shoreditch. 


THE  ORIGIN  OF  ARCHITECTURE. 

Although  it  is  very  probable  that  men 
built  houses  to  shelter  themselves  from  the 
inclemencies  of  the  weather,  before  they 
constructed  temples  to  the  Divinity  ;  yet  it 
must  he  obvious  to  all  who  have  studied 
the  early  history  of  the  human  race  in 
connexion  with  its  antiquities,  and  have 
considered  the  analogies  afforded  by  the 
rude  and  simple  nations  at  the  present 
time,  and  particularly  by  those  who  occu¬ 
pied  the  western  side  of  the  Americas  on 
the  discovery  of  those  continents,  that 
though  the  art  of  building  may  have  ori¬ 
ginated  in  the  personal  wants  of  man,  the 
science  of  architecture  was  the  result  of 
his  devotional  feelings  and  tendencies.  In 
Egypt  and  in  India,  in  Greece  and  in 
Italy,  in  Gaul  and  in  Britain,  in  Mexico 
and  in  Peru,  structures  connected  with  the 
worship  of  the  Divinity  existed,  and  still 
exist,  of  the  earliest  date,  or  rather  of  dates 
beyond  the  range  of  chronological  infor¬ 
mation  ;  some  evincing  a  greater,  and 
some  a  less  advance  in  taste  and  refine¬ 
ment,  but  all  retaining  some  analogy, 
bearing  upon  the  same  point,  and  tending 
to  what  may  be  called  architectural  ar¬ 
rangement.  None  of  these  countries, 
however,  nor  any  other  with  which  we 
are  acquainted,  present  anything  intend¬ 
ed  for  the  accommodation  of  man  in  the 
early  ages;  nor  is  there  anything  in  the 
sacred  structures  that  could,  for  a  moment,. 
Induce  the  idea,  that  the  disposition  of  ar-# 
chitecture  arose  in  the  construction  and 
composition  of  domestic  buildings.  Every¬ 
thing  rather  leads  to  the  belief,  that  devo¬ 
tion  and  superstition  were  the  originators, 
carriers  on,  and,  it  may  be  almost  said, 
pe Hectors  of  the  science. 

One  of  the  colleagues  of  Denon,  In  a 
dissertation  on  the  antiquity  of  Thebes, 
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in  the  great  work  of  the  French  Institute  l 
“  On  the  Antiquities  of  Egypt,”  says, 
iC  Let  us  add  to  all  these  considerations 
(that  all  the  philosophers  and  historians  of 
Greece  and  Pome  agree  in  assigning  the 
highest  antiquity  to  the  Egyptians),  that 
most  of  the  edifices  of  Thebes  bear  incon¬ 
testable  marks  of  great  age.  It  may  be 
remarked  moreover,  that  most  of  the  an¬ 
cient  edifices  of  Thebes  are  composed  of 
ruins  of  other  monuments,  which  had, 
perhaps,  themselves  become  ruined  by 
age.” 

But  Strabo  and  Herodotus  agree  in  say¬ 
ing,  that  the  Indian  caverns  or  excava¬ 
tions  were  justly  presumed  to  be  more  an¬ 
cient  than  the  temples  of  Egypt  ;  and  a 
learned  modern  antiquary  (Rev.  Mr.  Mau¬ 
rice)  asserts,  that  they  were  made  by  the 
Celtic  (or  Celtaa,  this  is  more  proper). 
Now  the  architectural  arrangement  of 
these  excavations,  and  of  Hindoo  archi¬ 
tecture  generally,  very  much  resembles  the 
early  Egyptian  style.  This  coincidence 
strengthens  the  supposition,  that  they  had 
a  common  origin  ;  and  that,  indeed,  the 
science  of  architecture  had  its  birth  in  the 
simple  combinations,  which  we  see  in 
what  are  called  the  Celtic  or  Druidical 
remains  ;  and  it  is  not  doubted  that  they 
originated  in  devotional  feelings. 

In  assuming  Stonehenge  to  be  the  old¬ 
est  architectural  monument  (in  manner  it 
may  be,  rather  than  in  the  date  of  its  ex¬ 
ecution),  we  do  not  pretend  to  lower  the 
antiquity  of  any  other,  but  to  put  this  be¬ 
yond  them  all  ;  believing  it  to  be  a  speci¬ 
men  of  primeval  columnar  architecture, 
which  led  the  way,  as  one  of  the  numer¬ 
ous  gradations  (some  of  which  may  have 
left  no  traces  on  the  face  of  the  earth)  from 
the  Monolithic  Cromlech  to  the  Parthenon 
of  Athens,  the  Pantheon  of  Rome,  and  the 
Minster  of  York.  It  is  not  a  sufficient  ar¬ 
gument  against  this  assumption,  that  such 
structures  are  not  found  existing  in  the 
East  at  the  present  time  ;  for  they  were, 
doubtless,  swept  away,  to  make  room  for 
more  private  edifices  (as  the  custom  was) 
in  the  same  sacred  places,  and  to  furnish 
materials  for  them;  as  the  latter  have,  in 
many  cases,  been  completely  obliterated 
from  the  face  of  the  earth,  with  the  cities 
to  which  they  belonged. 

(To  be  continued.) 

PRESERVATION  OF  ANIMAL 
SUBSTANCES. 

Animat,  substances  are  often  preserved 
by  drying  in  a  stove  or  oven,  which  should 
be  heated  as  high  as  possible,  provided  the 
heat  is  not  such  as  to  scorch  the  external 


parts,  nor  cause  any  change  in  the  sub¬ 
stance,  except  the  evaporation  of  the  wa¬ 
ter.  The  action  of  frost  is  also  used  in 
the  northern  countries  to  preserve  animal 
substances,  as  reindeers’  tongues,  and  many 
kinds  of  fish.  This  requires  no  other  care, 
than  to  guard  them  against  the  attacks  of 
living  animals. 

The  brine  of  common  salt  is  one  of  the 
most  easy  and  effectual  methods  of  preser¬ 
vation.  To  employ  it  in  the  most  advan¬ 
tageous  manner,  a  saturated  solution  of 
salt  in  water  is  first  made  ;  it  will  require 
about  four  pounds  of  salt  to  be  added  to 
each  gallon  of  water  to  form  it.  The  meat 
or  other  substance  is  to  be  put  into  this 
brine,  and  a  board  placed  upon  them, 
loaded  with  a  lump  of  solid  salt,  so  as  to 
keep  the  substance  under  the  brine,  and 
also  to  keep  the  brine  at  its  full  strength, 
as  the  juices  of  the  meat  or  fish,  of  course, 
weaken  the  original  brine.  After  the 
meat  or  other  substance  has  remained  in 
the  brine  three  or  four  days,  it  is  taken 
out,  and  either  dried  by  rubbing  it  with 
bran  or  pollard  for  present  use,  or  packed 
in  barrels,  with  large-grained  salt  for  long 
keeping,  or  hung  up  in  a  smoking-room. 
When  the  brine  gets  loaded  with  the 
juices  of  the  meat  or  fish,  it  is  to  be  boiled 
in  an  iron  pot,  carefully  scummed,  and 
then  strained  through  a  canvass  or  flannel 
bag ;  a  sufficient  quantity  of  water  being 
added  in  the  boiling,  to  take  up  nearly  all 
the  salt  that  has  settled  at  the  bottom. 
Different  sorts  of  meat  or  fish  ought  not 
to  be  put  into  the  same  brine,  but,  by  thus 
boiling  and  scumming,  the  same  brine  will 
last  a  long  time.  The  addition  of  an  ounce 
of  saltpetre  to  each  pound  of  salt  that  is 
used,  will  preserve  the  red  colour  of  the 
meat,  and  the  same  quantity  of  brown  su¬ 
gar  will  improve  its  flavour. 

Animals  are  also  preserved  by  'packing 
in  dry  salt ;  for  which  purpose  salting- 
tubs,  with  double  bottoms,  the  upper  hav¬ 
ing  several  small  holes  bored  through  it, 
are  preferable.  A  layer  of  large-grained 
salt  is  laid  upon  this ;  the  pieces  of  meat 
or  fish  packed  along  with  the  same  kind  of 
salt,  and  covered  at  top  with  another 
layer  of  salt.  In  about  a  week,  or  rather 
sooner,  the  substances  are  taken  out,  and 
repacked  in  small  vessels  with  the  same 
coarse-grained  salt.  Some  add  a  little 
spirit  of  salt  in  this  repacking,  to  improve 
the  flavour.  Cutting  out  the  bones  of 
meat  that  is  to  be  salted  in  this  manner, 
and  splitting  large  fish,  is  of  advantage. 
In  some  places,  the  brined  meat  is  also 
pressed  by  heavy  stones  laid  upon  a  plank, 
or  by  a  screw,  before  it  is  put  into  the 
salt. 


262 


THE  PENNY  MECHANIC  AND  CHEMIST. 


Preservation  of  animal  substances,  by 
merely  rubbing  in  of  salt,  is  practised 
when  and  w’here  salt  is  dear.  The  meat 
is  laid  on  a  table  or  bank  of  brickwork, 
which  has  a  gentle  slope,  and  well  rubbed 
with  salt,  to  which  a  little  saltpetre  and 
coarse  sugar  may  be  added  with  great  ad¬ 
vantage;  a  small  quantity  of  salt  or  dry 
mixture  is  then  strewed  over  the  meat. 
As  the  moisture  of  the  meat  melts  some  of 
the  salt,  it  runs  off  the  table  or  bank.  If 
only  a  single  piece  of  meat  is  thus  salted 
in  a  dish,  a  smaller  dish  should  be  placed 
bottom  upwards,  in  the  larger  dish,  to  al¬ 
low  the  brine  to  drain  away  from  the  meat. 
This  method  is  less  efficacious  than  pick¬ 
ling  in  brine,  or  packing  in  dry  salt,  and 
frequently  fails  ;  it  also  cannot  be  well 
applied  to  fish,  on  account  of  their  tender¬ 
ness  not  bearing  the  necessary  rubbing. 
The  brine  that  drains  from  the  meat  may 
be  made  boiling  hot,  scummed,  boiled 
down  nearly  to  dryness,  and  the  salt,  thus 
obtained,  used  again.  The  preservation  of 
animal  substances  in  strong  vinegar  is 
seldom  practised ;  but  a  mixture  of  com¬ 
mon  vinegar,  small  beer,  and  water,  in 
equal  quantities,  is  used  to  pickle  some 
fish  (as  salmon)  for  present  use,  as  it  will 
not  keep  more  than  a  few  days. 

(To  be  continual.) 


NORTH!  UN  AM)  EASTERN 
RAILWAY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sin. — Having  lately,  in  company  with  a 
few  friends,  taken  a  trip  on  the  above  line 
as  far  as  Broxbourn,  I  take  the  liberty  of 
asking  you,  through  your  valuable  .Jour¬ 
nal,  whether  the  Legislature  (when  they 
enacted  that  the  public  sh  uld  he  conveyed 
at  a  certain  minimum  charge)  entertained 
the  slightest  idea  that  they  should  he 
penned  tip  in  boxes,  like  so  many  swine 
to  be  sold  at  market,  which  is  the  case  on 
this  railway?  On  paying  our  fare  at 
Shoreditch  (If.  (id  ),  we  were  shown  into 
a  large  packing-case,  with  harriers  fixed 
in  longitudinal  ar.d  transverse  directions, 
to  prevent  our  tumbling  against  each 
other  through  the  vibration  on  the  rail¬ 
way.  Not  a  seat  of  any  description — of 
course  pigs  lie  down  when  fatigued — no 
covering  to  keep  off  a  pelting  storm  ;  but 
I  observed  a  great  number  of  holes  bored 
in  the  bottom  of  our  carriage ,  to  let  the 
water  out,  which  gave  it  much  the  appear¬ 
ance  of  an  ice-box  for  packing  salmon.  In 
this  convict  machine  we  were  carried  along 
at  a  brisk  pace  till  we  arrived  at  Brox 


bourn,  when  we  alighted.  Before  leav¬ 
ing  the  station,  however,  we  made  parti¬ 
cular  inquiries  as  to  when  the  last  train 
would  leave  for  London,  and  were  told  by 
one  of  the  officers,  that  the  last  train 
would  leave  at  eight  o’clock  in  the  even¬ 
ing.  Accordingly,  at  . the  appointed  hour, 
we  all  presented  ourselves  ut  the  paying 
place,  and  tendered  our  Is.  6 d.f  the  sum 
we  had  paid  in  the  morning  ;  hut  we  were 
told  that  there  was  no  lx.  (id.  conveyance; 
the  lowest  fare  was  2s.  (id .,  and  we  might 
either  pay  that  or  stay  behind.  Some  of 
our  friends  consented  to  the  imposition  ; 
others,  who  were  fortunate  enough  to  get 
beds,  remained  in  the  town  all  night, 
while  the  more  unfortunate  were  compelled 
to  walk  home.  I  think,  Sir,  there  is  room 
here  for  improvement,  and  if  you  will  be 
kind  enough  to  publish  this  letter,  it  will 
do  some  good  — if  only  in  putting  persons 
on  their  guard,  who  wish  to  take  a  cheap 
trip  to  Broxbourn.  # 

I  remain  yours,  &c., 

A  Mechanic. 


THE  GENERAL  RECIPE  BOOK. 


To  make  Oyster  Powder. — Take  three 
dozen  of  oysters,  $  lb.  of  common  salt, 
pound  them  well  together,  and  press 
through  a  hair  sieve;  add  a  sufficient 
quantity  of  wheaten  flour  to  make  a  paste  ; 
roll  it  out  to  the  thickness  of  half-a-crown, 
and  dry  it  in  a  slow  oven  ;  then  pound 
and  sift,  put  into  bottles,  and  seal  the 
corks.  Three  teaspoonfuls  will  make  a  pint 
of  sauce. 

To  make  an  excellent  Tooth  Powder. — 
!  ake  of  orris  root,  in  fine  powder,  2  oz. ; 
powdered  scuttle*fish  shell,  1  oz.  ;  cream 
of  tartar,  $  oz.  ;  oil  of  cloves,  4  drops  ;  oil 
of  cinnamon,  4  drops.  Mix  them  all  well 
together  in  a  mortar. 

To  make  Fumigating  Pastils. — Take  of 
gum  benjamin,  gum  storax,  gum  frankin¬ 
cense,  gum  mastich,  all  reduced  to  a  fine 
powder,  of  each  1  oz.  ;  powdered  char¬ 
coal,  11  lb.  ;  powdered  gum  dragon,  $oz.  ; 
oil  ol  nutmegs,  30  drops  ;  oil  of  cloves, 
1  drachm  ;  water  sufficient  to  make  the 
whole  into  a  stiff  paste,  which  ran  he 
formed  into  any  shapes,  and  gently'  dried 
in  the  sun,  or  by  a  very  gentle  heat. 
Musk  is  commonly  used  for  pastils,  hut 
it  yields  a  very  disagreeable  smell  when 
burned,  and  is  better  omitted. 

To  make  an  excellent  Paste  for  Shaving. 
Take  of  white  wax,  spermaceti,  almond 
oil,  of  each  1  drachm.  Melt  together,  and, 
while  warm,  beat  up  with  1  oz.  of  rose 
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water,  adding  a  square  of  white  Windsor 
soap,  cut  into  very  thin  slices. 

To  make  Oyster  Ketchup. — Pound  the 
oysters  well,  and  add  to  every  pint,  1  pint 
of  Sherry  wine;  1  oz.  of  salt;  2  drachms 
of  powdered  mace ;  1  drachm  of  white 

pepper  ground  ;  boil  the  whole,  skim  and 
strain,  and  add  to  each  pint,  2  teaspoon¬ 
fuls  of  brandy;  then  bottle.  This  is  used 
for  flavouring  sauces  when  fish  are  out  of 
season. 

Huxham' s  Compound  Tincture  of  Bark. 
— Take  of  Peruvian  bark,  2  oz.  ;  dried 
orange  peel,  Hoz.  ;  Virginia  snake  root, 

3  drachms  ;  saffron,  1  drachm  ;  cochineal, 

2  scruples;  rectified  spirits  of  wine,  iOoz. ; 
water,  10  oz.  The  bark  should  be  well 
bruised,  and  the  whole  put  together  in  a 
bottle,  and  well  shaken.  It  must  stand 
eight  or  ten  days ;  care  being  taken  to 
shake  it  well  every  day?  and  then  filtered 
through  coarse  blotting-paper. 

To  Renew  Tortoise  Shell. — When  plain 
tortoiseshell  combs  are  defaced,  the  polish 
may  be  renewed  by  rubbing  them  with 
pulverized  rotten-stone  and  oil.  The  rot¬ 
ten-stone  should  be  sifted  through  muslin. 
It  looks  better  to  be  rubbed  on  by  the 
hand.  The  jewellers  afterwards  polish 
them  by  rubbing  them  with  dry  rouge 
powder  ;  but  sifted  magnesia  does  just  as 
well.  Tortoiseshell  and  horn  combs  last 
much  longer  for  having  oil  rubbed  into 
them  occasionally. 

MISCELLANEA. 

Origin  of  Coal. — Regarding  the  much-disputed 
subject  of  the  origin  of  coal,  from  the  plants 
growing  on  the  spot  or  drifted, Mr.  D.  Milne,  in 
his  “  Memoirs  on  the  Mid-Lothian  and  Last 
Lothian  Coal  Fields,”  favours  the  latter  view, 
and  mentions  the  occurrence  of  fish  teeth  and 
scales  in  the  substance  of  the  coal  in  the  line  se¬ 
parating  the  “parrot”  from  the  “splint  coal, 
at  Sir  John  Hope’s  colliery,  near  Hailes.  It  ap¬ 
pears  that  marine  shells,  lingula  and  products, 
occur,  as  in  Northumberland,  in  the  roof  above 
the  upper  surfaces  of  some  coal  beds.  Perhaps, 
and  probably,  as  the  author  suggests,  the  lower 
part  of  this  coal  field,  with  limestones  and  ma¬ 
rine  shells,  was  wholly  accumulated  under  sea 
water ;  but,  in  the  upper  part,  extensive  beds  ot 
unionid®  give  the  contrary  impression,  and  thus 
bring  that  part  of  the  Lothian  field  to  the  ordi¬ 
nary  coal-measure  type,  while  the  lower  part  is  to 
be  compared  to  the  “  limestone  coal  field”  of 
N  orthumberland. 

The  Discharge  of  an  Air-gun  is  said  to  be  ac¬ 
companied  by  a  flash  of  light,  which  may  be 
seen,  if  the  gun  be  let  off  in  the  dark  ;  for  air, 
when  compressed  into  a  small  compass,  becomes 
so  intensely  hot,  as  to  be  capable  of  igniting  tin¬ 
der.  Flame  itself  is  merely  a  gas  or  air  rendered 
white  hot. 


Wonders  of  Nature  and  Art. — We  read  of  an 
artisan  who  formed  an  ivory  chariot  with  four 
wheels  and  four  horses,  in  so  small  a  compass, 
that  a  fly  could  cover  it  with  its  wing ;  and  he 
also  made  a  ship,  with  all  her  tackling,  of  similar 
dimensions.  Pope  Paul  the  Fifth  had  exhibited 
to  him  1600  dishes  of  turned  ivory;  all  perfect 
and  complete  in  every  part;  yet  so  small  and 
thin,  that  all  of  them  were  included  at  once  in  a 
cop  formed  of  a  common  pepper-corn.  The  Pope, 
with  the  assistance  of  glasses — for  they  were  al¬ 
most  invisible  to  the  naked  eye — saw  and  counted 
them  all.  Another  artificer  exhibited  cannons  of 
wood,  with  their  carriages,  wheels,  and  other 
military  furniture,  so  small,  that  twenty-five  of 
them  were  contained  in  the  interior  of  a  cherry¬ 
stone.  The  whole  of  Homer’s  Iliad,  written  on 
vellum,  is  recorded  to  have  been  enclosed  in  a 
nutshell.  These  are  remarkable,  but  Nature 
seems  to  beat  them  all  in  some  of  her  smaller 
animals;  for  so  exquisitely  minute  are  they, 
as  to  possess  several  stomachs,  distinct  vision, 
and  acute  taste.  So  wonderfully  are  they  form¬ 
ed,  that  80,000  extremities  have  been  count¬ 
ed  in  a  peculiar  species  of  sea  star ;  20,000  lenses 
have  been  reckoned  in  the  eye  of  a  dragon-fly  ; 
and  500,000  infusories  have  been  counted  by 
means  of  a  micrometer,  in  a  drop  of  water.  My¬ 
riads  could  stand  on  the  point  of  a  needle  ;  and  so 
universal  are  they,  that  there  is  not  a  spray  of  the 
sea,  a  globule  of  rain,  a  drop  of  vegetable,  or  even 
animal  fluid ,  that  is  not  crowded  with  their  elec¬ 
trical  appearances.  Sometimes  the  entire  sea  ap¬ 
pears  like  a  floating  mass  of  electric  fluid.  On  the 
coast  of  New  Guinea  are  seen  for  many  leagues, 
a  vast  profusion  of  minute  substances  during 
the  night.  They  are  also  witnessed  on  the  coast 
of  New  Holland,  where  they  are  generally  of  a 
greyish  colour  ;  in  some  seas  they  are  red ;  hence 
the  fables  relative  to  seas  of  blood,  with  which 
the  world  has  occasionally  been  amused.  Sailors 
call  this  collection  sea  sawdust.  On  the  Austra¬ 
lian  coast,  Peron  discovered,  during  a  squall  of 
wind,  a  broad  belt  of  phosphoric  light  floating  on 
the  surface  of  the  water.  On  examination,  he 
found  this  brilliancy  to  proceed  from  innumer¬ 
able  animals  swimming  at  different  depths.  These 
proved  to  belong  to  a  new  genus  of  mollusca,  to 
which  Peron  gave  the  name  of  Pyrosoma. 

Carbonate  of  Soda.— It  is  not,  perhaps,  gene¬ 
rally  known,  that  carbonate  of  soda,  a  salt  most 
extensively  employed  in  the  manufacture  of  glass, 
soap,  and  other  equally  useful  commodities,  for¬ 
merly  obtained  from  barilla,  is  now  almost  en¬ 
tirely  manufactured  from  common  salt.  The 
salt  is  first  decomposed  in  reverberatory  furnaces 
by  means  of  sulphuric  acid,  and  the  sulphate  ol 
soda  thus  formed  is  converted  into  carbonate  ol 
soda  by  heating  it  with  carbon  ;  sulphates  being 
changed  into  carbonates,  by  heating  them  with 
charcoal,  coke,  &c. 

Cheap  Safety  Jet  for  Blowpipes. — Procure  a 
hollow  brass  cylinder,  six  inches  long,  and  three- 
fourths  of  an  inch  in  diameter ;  then  cut  some 
very  fine  brass  wire  into  pieces  lour  inches  long ; 
put  them  into  the  brass  tube,  and  force  a  pointed 
rod  of  iron  into  the  centre  of  the  wires.  The 
nterstices  between  the  wires  constitute  very  fine 
ubes.  The  conducting  power  of  these  is  so 
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great,  as  entirely  to  stop  the  passage  of  flame. 
At  the  end*  of  the  tube,  a  brass  ferrule,  with  *loj>- 
cock  screw,  must  lie  cemented,  to  allow  any  ap¬ 
paratus  to  lie  fixed  to  it.  (The  ferrules  can  be 
bought  at  Palmer's  for  ten  pence  each).  This  is  a 
cheap  modification  of  Mr.  Hemming  *  safety-jet, 
for  which  the  chemical  instrument-makers  charge 
nine  shillings  anti  sixpence.  I  have  constructed 
one  which  cost  me  two  shillings  and  fourpcnce. 

Robertos  Bbckuk. 

The  smallest  bin!  of  America  is  the  humming 
bird,  nnd  of  Europe  the  golden-crested  wnn. 
The  smallest  quadruped  in  the  world  is  the  pigmy 
raou.se  of  Siberia ;  and  the  Arctic  raspberry  is  a 
plant  so  very  diminutive,  that  a  six-ounce  vial  will 
hold  the  whole,  branches,  leaves,  and  fruit. 


INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  July 
21,  W.  Pease,  Esq.,  on  the  Mechanical  Pow¬ 
ers.  Friday,  July  38,  J.  Wilson,  Esq.,  on 
Scottish  Music  and  Song.  At  half-past  eight 
precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Wednesday, 
July  21,  Quarterly  General  Meeting.  At  half  - 
past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien- 
Ujic  Institution,  1J,  Church  Street,  Rother- 
hilhe. — Monday,  July  19,  Mr.  Robson,  on 
English  Poetry.  At  half-past  eight  precisely. 


QUER'ES. 

For  a  spring  three  feet  wide,  to  draw  up 
twelve  feet  of  Holland,  how  many  springs  aie 
required,  and  the  numbers  of  wire  to  be  used, 
the  si/.e  for  the  barrels,  and  the  plan  of  fastening 
the  springs?  Likewise  the  plan  of  making  the 
barrels  and  winding  the  springs,  and  if  any  dif¬ 
ference  is  to  be  made  in  the  make  of  a  spring 
eight  feet  wide  to  draw  fourteen  feet,  and  one 
foot  six  inches  to  draw  the  same?  O.  P. 

How  to  make  lithographic  black,  which  the 
printers  use  to  moke  lithographic  ink  of?  Also, 
how  to  make  carmine  and  crimson  lake  ? 

A.  R.  T. 

How  to  make  zinc  plates  fit  for  the  electrotype? 
How  to  make  sulphuric  acid?  Which  is  the 
quickest  electrotype  battery  now  in  use;  and 
what  time  would  it  take  to  form  the  thickness  of 
a  quarter  of  an  inch  on  a  plate  four  inches 
square  ?  J.  Scoot. 

W  here  can  I  buy  the  following  articles,  and  at 
what  prices: — Plaster  of  Paris;  zinc,  in  -eighth 
of  an  inch  thick;  copper,  the  same  thickness; 
and  some  thin  copper  for  a  galvanic  battery,  in¬ 
stead  of  wire?  Robkbtus  Bkckljb. 

How  to  make  thin  vnrnisli?  A.  P.  B. 

How  to  make  pink  dye?  P.  T. 


ANSWERS  TO  QUERIES. 

Acetate  of  Baryta. — This  is  prepared  by  dis¬ 
solving  the  native  carbonate  of  baryta  (which  can 
lie  bought  at  Palmer’s,  103,  Newgate  Street,  -id. 
per  lb.)  in  acetic  acid,  and  evuporaling  the  fil- 
tere  1  liquid.  It  is  formed  in  large,  transparent, 
oblique,  rhomboid  prisms ;  very  soluble  when 
allowed  to  evaporate  spontaneously.  The  crys¬ 
tals  contain  three  per  cent,  of  water,  and  arc  ef¬ 
florescent  (fall  into  powder  on  exposure  to  the 
air).  It  is  used  in  analysis  to  precipitate  sul¬ 
phuric  acid,  when  it  is  desirable  not  to  introduce 
nitric  or  hydrochloric  acids. 

Acetate  of  Alumina. — To  two  ounces  of  acetate 
of  baryta,  add  a  sufficient  quantity  of  sulphate  of 
alumina  to  precipitate  the  baryta,  which  falls 
down  as  .sulphate  of  baryta — the  sulphuric  acid 
of  ihe  alumina  having’a  greater  affinity  for  baryta 
than  alumina.  It  is  uncry&lallizable,  and  dries 
into  a  gummy  mass;  very  soluble  in  water,  and 
of  a  very  astringent  taste.  By  the  application  of 
heat,  it  is  resolved  into  acetic  acid,  and  an  insolu¬ 
ble  basic  salt  of  alumina. 

Robkrtcs  Beckl.e. 

Gallic  Arid. — “  H.  W."  Seepage  247,  No.  31. 
Nitrous  Oxide,  or  Intoxicating  flat. — Mostly 
it  is  prepared  by  crystallized  nitrate,  of  ammonia, 
brought  to  the  heat  of  about  350°  Eahr.,  in  a 
glass  retort.  Its  specific  gravity  is  1.527.  The 
weight  of  100  cubic  iuches  being  40.0  grains,  it 
consists  of  about  two  volumes  of  nitrogen  and  one 
of  oxygen.  It  is  much  denser  than  atmospheric 
air,  and  it  is  colourless.  Some  combustibles  will 
burn  in  this  gas  with  a  blue  flame.  By  power¬ 
ful  pressure  it  may  be  liquified.  Much  care 
must  lie  observed  when  inhaled. 

Nitrate  of  Ammonia. — This  is  prepared  by 
neutralizing  nitric  acid  and  carbonate  of  ammo¬ 
nia,  and  neutralizing  the  solution. 

To  make  Blue  Ink. — Bruised  nutgalls,  12  lbs. ; 
gtan.  sulpb.  of  iron,  5  lbs.;  gum  Senegal,  5  lbs. ; 
rain  water,  12  gallons.  The  nutgalls  are  to  bo 
bruised  and  boiled,  the  rest  to  be  added  in  pow¬ 
der. 

To  make  Red  Ink. — Infuse  for  four  or  five 
days  in  vinegar,  Brazil  wood  in  small  pieces ; 
boil  it  for  one  hour  and  strain  it ;  to  be  thiekeu- 
ed  slightly  with  gum  Arabic  and  sugar.  A  little 
alum  will  improve  the  colour. 

T.  Fi  ller,  Jgn. 

TO  CORRESPONDENTS. 

J.  I.,  Jun. —  lfre  shall  he  obliged  by  hit  communi¬ 
cations.  There  was  an  answer  to  *'  It.  E. 
similar  to  his  own  in  last  weeks  Pirf.vy  Me¬ 
chanic. 

A.  P.  B. — 2T7i«  cheapest  chemical  cabinets  are 
those  made  by  Mr.  Ede,  sold  by  Ward,  chemist, 
70,  Bishopsgatc  Street  Within. 

J.  Knox. —  We  an  obliged  by  hit  communication. 


London:  Printed  at“TnzCiTT  Pazs*,*'  1,  Long 
Lane,  Aldengate,  by  D.  A.  Doudnet  (to  whom 
all  communication*  for  tha  Editor  must  be  ad. 
dressed,  postage  paid) ;  published  every  Satur¬ 
day,  by  G.  Behqer,  Holywell  Street,  Strand; 
and  mav  be  had  of  all  Booksellers  sed  News¬ 
men  in  Town  and  Country. 
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ELLIPTIC  TURNING. 

The  pngravings  in  the  front  jingo  exhibit 
perspective  views  and  elevations  of  the 
apparatus  for  elliptic  or  (as  it  is  vulgarly 
called)  oval  turning.  An  oval  is  smaller 
at  one  end  than  the  other,  like  an  egg, 
and,  therefore,  differs  essentially  from  an 
ellipse.  In  all  the  different  figures,  l,  2, 
3,  4,  5,  (i,  7,  and  8,  the  same  letters  refer 
either  to  the  same  things,  oi  to  corre¬ 
sponding  parts  of  the  machine. 

Fig.  I  is  a  front  view  of  the  machine; 
t  k  is  the  principal  iron  plate,  to  which 
ail  the  subordinate  jiarts  of  it,  except  the 
ring  (afterwards  described)  are  affixed.  A 
short  screw,  w,  is  ri vetted  or  soldered  to 
this  plate,  upon  which  the  material  to  he 
turned  must  he  fastened,  either  with  or 
without  the  intervention  of  a  chuck. 
This  screw,  to  raise  the  hack  or  lower 
part  of  it  above  the  level  of  the  plate,  i  k, 
has  a  shoulder,  which  affords  a  useful 
bearing  to  whatever  is  screwed  upon  it, 
and  prevents  the  inconveniences  which 
would  otherwise  arise  from  the  projecting 
heads  of  the  screws,  x  x  x  .r. 

Fig.  2  exhibits  the  various  parts  of  the 
machine  on  the  back  of  the  plate,  i  k  ;  at 
each  of  the  four  corners  of  which  there  is 
a  short  square  jiillar,  on  the  summits  of 
which  are  jdaced  the  figures  of  reference, 
d  d  d  d.  Within  these  pillars  are  placed 
two  narrow’  side  ribs,  or  jiiecesof  steel,/1 /, 
which  reach  the  whole  length  of  the  plate, 
i  k.  Each  of  these  pieces  or.  the  side  op¬ 
posite  to  the  other,  is  bevelled,  so  that 
w’hen  placed  on  the  jilate,  it  forms  an  an¬ 
gular  groove  in  the  direction  of  its  length. 
The  two  angular  grooves  formed  by  the 
pieces,  /  /,  are  filled  by  the  chamfered 
sides  of  the  slider,  e  f,  which  is  capable 
of  a  free  longitudinal  motion  between 
them.  \V  hen  the  slider  has  been  put  in 
its  place,  tw’o  end  ribs  or  pieces  of  steel, 
m  m,  are  placed  within  the  pillars,  ddd  d, 
parallel  to  each  other  ;  they  bear  upon  the 
side  pieces,  //,  to  which,  and  to  the  plate, 
i  k,  they  are  firmly  held  by  the  screws, 
■*' r  •r  ‘r*  ri,e  nut,  l,  is  cast  in  the  same 
piece  with  the  slider,  K  f.  In  using  the 
apparatus,  it  is  screwed  upon  the  nose  of 
the  mandrel.  W  hen  the  end  pieces,  m  m, 
are  fixed,  the  slider  cannot  be  thrown  out 
of  its  situation  in  the  grooves,  as  they 
limit  its  only  motion,  the  longitudinal  one, 
to  the  space  betw’een  them  ;  because  the 
nut,  l,  acts  as  a  stop  at  either  end,  to 
which  the  slider  may  be  impelled.  This 
effect,  however,  though  a  necessary  con¬ 
sequence  of  the  construction,  is  not  essen¬ 
tial  to  the  excellence  of  the  machine.  The 
principal  use  of  the  end  pieces,  m  m,  is  of 


a  different  nature.  The  space  between 
them  is  exactly  equal  to  the  diameter  of 
the  ring,  o  r,  fig.  3,  upon  the  outside  of 
which  they  revolve,  when  the  nut,  L,  is 
screwed  upon  the  mandrel.  Two  arms, 

K  s,  are  connected  with  this  ring,  and  in 
each  of  them  there  is  a  groove  nearly  their 
whole  length.  These  grooves  are  exactly 
straight  and  opposite  each  other,  and  ft 
line  carried  from  one  to  the  other  along 
the  middle  of  them,  would  intersect  the 
centre  of  the  ring.  The  projection  of  the 
ring  above  the  arms  is  clearly  shown  by 
the  elevation,  fig.  4. 

The  elliptic  machine  is  connected  with 
the  lathe,  and  its  jieculiar  motion  obtained 
in  the  following  manner  : — Let  k  r  c;  if, 
fig.  9,  represent  the  upper  part  of  the 
headstock,  through  which  two  holes  have 
been  drilled  at  a  little  distance  from  the 
collar  ;  the  centres  of  these  holes  are  pre¬ 
cisely  in  aline  with  the  mandrel,  M.  Let 
the  ring  he  fastened  to  the  headstock,  by 
means  of  two  screws,  t  /,  with  button- 
heads,  the  shanks  of  which  pass  through 
its  grooves,  and  through  the  two  holes 
made  in  the  headstock,  at  the  back  of 
which  they  can  he  drawn  tight  by  nuts. 
When  the  ring  is  in  this  situation,  it  will 
be  perceived  that  it  can  only  be  moved 
from  side  to  side.  Tighten  the  nuts  of 
the  screws,  tt;  now  let  the  apparatus, 
a  n  c  i),  fig.  2,  be  united  to  the  mandrel, 
by  screwing  upon  it  the  nut,  l  ;  the  inner 
surface  of  the  end  ribs  or  pieces,  m  tn,  will 
fall  at  the  same  time  upon  the  outside  of 
the  ring.  The  plate,  i  k,  if  the  ring  has 
been  set  so  that  its  centre  exactly  coincides 
with  that  of  the  mandrel,  will,  when  mo¬ 
tion  is  communicated  to  it,  revolve  in  a 
circle;  but  if  the  centre  of  the  ring  be  in 
the  smallest  degree  on  one  side  of  that  of 
the  mandrel,  it  will  revolve  in  an  ellipse; 
the  difference  between  the  conjugate  and 
transverse,  or  long  and  short  diameters  of 
which,  will  he  double  the  distance  between 
the  centre  of  the  ring  and  that  of  the 
mandrel.  When,  therefore,  the  work  is 
fastened  [to  the  screw,  w  (as,  in  common 
turning,  it  is)  upon  the  nose  of  the  man¬ 
drel,  it  becomes  as  easy  to  turn  an  ellipse, 
as,  in  in  other  cases,  it  is  to  turn  a  cylin¬ 
der. 

The  slider  e  f,  ought  to  move  with 
great  steadiness,  and,  at  the  same  time, 
with  freedom.  To  lessen  the  friction  in 
some  degree,  the  slider  is  made  of  hell- 
metal,  or  a  composition  of  thirteen  or  four¬ 
teen  parts  of  copper  to  two  or  three  of  tin. 
This  composition  answers  best  for  the  col¬ 
lars  of  lathes.  In  each  of  the  four  pillars, 
ddddt  are  two  screws;  four  of  these 
screws,  nn  n  n,  press  upon  the  end  rib*. 
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m  7n,  which,  by  screwing  them  in,  can  at  i 
any  time  be  brought  nearer  to  each  other, 
for  the  purpose  of  correctly  fitting  the 
ring.  The  side  ribs,  in  like  manner,  to 
embrace  the  slider  tightly,  may  be  brought 
nearer  to  each  other,  by  the  four  other 
screws ;  only  two  of  which,  r  r,  can  be 
seen  in  fig.  2.  The  four  screws,  x  x  x  x, 
the  square  heads  of  which  are  seen  in 
fig.  1,  and  their  ends  in  fig.  2,  are  screwed 
only  into  the  end  ribs,  m  m  ;  they  are  ra¬ 
ther  smaller  than  the  holes  in  the  plate, 
i  k,  and  those  in  the  side  ribs,  / /,  through 
which  they  pass;  otherwise  the  screws  in 
the  pillars  would  not  enable  us  to  drive 
the  ribs  farther  in.  Figs.  5  and  6  are  twro 
elevations  of  the  machine,  w'hich  exhibit 
the  form  and  relation  of  some  parts  of  it 
to  each  other,  more  readily  than  the  per¬ 
spective  views.  Fig.  5  is  the  side,  amd  fig.  6 
the  end  of  the  machine.  The  same  letters  of 
reference  being,  as  previously  observed, 
placed  upon  the  same  things,  the  position 
of  which  only  is  varied  in  the  different 
figures,  much  farther  description  wrould 
be  superfluous.  It  may  be  observed,  how¬ 
ever,  that  fig.  6  shows  distinctly  the  level 
given  to  the  slides  of  the  slider,  e  f,  as 
well  as  that  given  in  the  contrary  direction 
to  the  side  ribs,  / /,  in  order  to  form  the 
grooves  which  receive  the  slider.  Fig.  7 
represents  one  of  the  side  ribs,  and  fig.  8 
one  of  the  end  ribs  separately.  E.  L. 

HEAT. 

No.  I. 

The  term  heat  is  used,  generally,  to  de¬ 
note  the  sensation  experienced  on  touch¬ 
ing  a  hot  body;  and  the  agent  producing 
that  sensation  is  termed  caloric.  Heat  is 
the  universal  instrument  that  Nature 
makes  use  of  in  all  her  operations.  The 
conversion  of  ice  into  water,  and  water 
into  steam,  are  familiar  illustrations  of  its 
influence.  Heat  is  considered  to  be  a  very 
subtile  fluid,  capable  of  permeating  the 
densest  substances,  and  existing  in  all  bo¬ 
dies,  even  of  the  lowest  temperatures,  and 
has  an  invariable  tendency  to  pass  from 
the  hot  to  the  cold  body,  so  as  to  attain  an 
equilibrium  of  temperature.  Of  the  sen¬ 
sations  we  experience,  none  are  more  fa¬ 
miliar  than  those  of  heat  and  cold.  When 
we  touch  a  warm  body,  heat  passes  from 
it  into  the  hand,  and  occasions  the  sensa¬ 
tion  of  warmth.  When  we  touch  a  cold 
body,  heat  passes  to  it  from  the  hand,  and 
excites  the  sensation  of  cold.  It  is  im¬ 
ponderable — that  is,  its  weight  is  not  al¬ 
tered  by  any  increase  or  diminution  of 
heat. 
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The  principal  sources  of  heat  are  the 
sun,  electricity,  chemical  action,  mecha¬ 
nical  action,  and  animal  heat.  They  may 
be  illustrated  by  thefollowing  examples  : — 
1.  The  sun  is  the  principal  cause  of  heat, 
whereby  all  nature  is  invigorated,  without 
whose  beams  a  universal  cold  would  over¬ 
spread  the  face  of  nature.  All  motion  and 
life  would  cease  to  exist;  and  the  whole 
earth,  with  all  things  it  contains,  would 
become  one  dead  mass  of  matter.  2nd.  By 
means  of  electricity,  metals  may  be  ignit¬ 
ed  and  fused,  though  different  degrees  of 
heat  are  required  to  melt  them.  Oxygen 
and  hydrogen  gases,  in  the  proportion  of 
eight  to  one,  are  made  to  combine  by  the 
electric  spark,  and  generate  a  portion  of 
water.  3rd.  Heat  is  produced  by  chemical 
action.  If  sulphuric  acid  is  mixed  with 
water,  it  is  attended  with  considerable 
heat.  Mix  a  little  chlorate  of  potassa  with 
alcohol  or  ether,  in  a  small  evaporating- 
dish  ;  pour  a  little  sulphuric  acid  over  it, 
and  it  will  burst  into  flame.  4th.  Heat  is  a 
result  of  mechanical  action,  as  of  percus¬ 
sion,  friction,  hammering,  and  condensa¬ 
tion.  A  bar  of  iron,  hammered  briskly, 
may  soon  be  brought  to  a  glowing  heat. 
The  axle-tree  of  carriages  takes  fire, 
when  the  wheels  are  not  properly  greased. 
Savages  produce  fire  by  the  rapid  friction 
of  two  pieces  of  wood.  Two  pieces  of  ice 
rubbed  together,  gradually  melt.  5th.  By 
animal  heat  is  understood  the  temperature 
of  the  body,  which  is  supported  by  the  vi¬ 
tal  functions.  In  respiration,  oxygen  com¬ 
bines  with  carbon,  by  which  means  heat 
is  generated. 

Heat  may  be  communicated  from  one 
body  to  another  in  two  ways — by  direct 
contact  and  radiation.  By  direct  contact, 
when  the  hot  body  touches  the  cold  one, 
so  that  the  heat  may  pass  directly  from 
one  into  the  other.  By  radiation,  when 
heat  passes  from  the  sun  or  any  warm 
body  with  great  velocity. 

Some  bodies  receive  heat  and  yield  it 
quickly  to  others,  while  other  bodies  w'ill 
scarcely  allow  it  to  pass  at  all ;  and  the 
process  is  termed  the  conduction  of  heat. 
If  we  place  the  end  of  a  rod  of  iron  and  of 
glass  in  a  fire,  the  heat  will  be  found  to 
pass  rapidly  through  the  metal,  and  very 
slowly  through  the  glass  rod.  Dense  bo¬ 
dies  are  generally  the  best  conductors,  and 
those  which  are  porous  and  spongy  con¬ 
duct  it  imperfectly.  I  or  instance,  the  me¬ 
tals  are  known  to  conduct  heat  better  than 
wood  ;  wood  better  than  feathers,  &c. .  I  his 
effect,  however,  is  not  general :  platinum 
is  the  most  dense  of  the  inetals,  and  yet  it 
is  one  of  the  worst  conductors  among 
them;  glass  is  a  denser  body  than  irui\ 
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and  yet  we  find  it  the  worst  conductor  of 
heat.  The  same  kind  of  matter,  as  its 
particles  aro  separated  from  each  other, 
differs  in  its  conducting  power  :  an  iron 
plate  is  a  better  conductor  than  iron 
filings,  and  sawdust  a  worse  conductor 
than  wood.  Ingenhoux  made  some  expe¬ 
riments  on  the  conducting  power  of  vari¬ 
ous  substances,  for  the  purpose  of  ascer¬ 
taining  their  relative  conducting  proper¬ 
ties.  He  selected  small  rods  of  the  same 
size,  form,  and  length,  but  of  different 
metals,  and  plunged  their  extremities  into 
heated  oil,  and  observed  to  what  extent 
the  wax  was  melted  on  each  during  the 
same  interval.  By  this  method,  silver 
was  found  to  be  the  best  conductor,  gold 
next,  then  tin  and  copper,  being  nearly 
equal  ;  then  platina,  iron,  and  lead.  I)es- 
pretz  has  also  made  some  experiments  on 
the  conducting  power  of  several  solids, 
which  are  contained  in  the  following  ta¬ 
ble:— 


Gold  . 

Silver .  . 

Copper  . 

Platinum  . 

I  ron  . 

.  374.3 

Zinc  . 

.  363 

Tin . 

Lead  .  179.6 

Marble  .  23.6 

Porcelain  . 14.2 

Clay  .  11.4 


It  is  upon  this  principle  of  imperfect 
conduction,  that  certain  substances  are  se¬ 
lected  as  articles  of  clothing.  Clothing  is, 
in  general,  composed  of  non-conducting 
substances,  which,  in  cold  weather,  pre¬ 
vent  the  escape  of  heat  from  the  body 
and,  in  hot  weather,  prevent  the  commu¬ 
nication  of  heat  to  the  body. 

Liquid  bodies  are  very  imperfect  con¬ 
ductors  of  heat;  the  manner  in  which 
conduction  takes  place  in  liquids  and 
gases,  differs,  however,  materially  from 
the  nature  of  the  process  in  solids.  In 
solid  bodies,  the  heat  only  passes  through 
them  by  a  slow  process  ;  but  liquid  parti¬ 
cles,  when  heated,  expand,  become  lighter, 
and  ascend  rapidly  through  the  liquid. 
Thus  heat,  applied  to  the  bottom  of  a  ves¬ 
sel  containing  a  liquid,  causes  the  heated 
particles  to  pass  upwards,  and  the  cold 
particles  to  descend:  thus,  upward  and 
downward  currents  are  established.  It  is 
an  act  of  connexion,  and  not  of  conduc¬ 
tion,  from  particle  to  particle. 


DESCRIPTIVE  GEOLOGY, 
i  No.  IX. 

GENERAL  VIEW  OF  THE  SUCCESSION  OF  BRITISH  STRATA,  WITH  THE  ELEVATIONS 
THEY  REACH  AHOVE  THE  LEVEL  OF  THE  SEA. 


G.  Granitic  rocks. 

a.  Gneiss. 

b.  Mica  schist. 

c.  Skiddaw,  or  Cumbrian  slates. 

d.  Snowdon  rocks. 

e.  Plynlymmon  rocks. 

f.  Silurian  rocks. 

g.  Old  red  sandstone. 

h.  Carboniferous  limestone. 


i.  Millstone  grit. 
k.  Coal  measures. 

/.  Magnesian  limestone. 

m.  New  red  sandstone. 

n.  Lias. 

o.  Lower,  middle,  and  upper  oolite. 

p.  Greensand. 

q.  Chalk. 

r.  Tertiary  strata. 


SILURIAN* 

It  is  to  the  labours  of  that  able  and  indus¬ 
trious  geolist,  Mr.  Murchison,  in  South  ! 
W  ales  and  the  l>ordering  counties,  that  we  j 
are  indebted  for  a  clear  knowledge  of  the  j 
relations  of  thisgreat  mass  of  rocks,  which  ; 
were  hut  partially  noticed,  and  never  con¬ 
sistently  arranged,  by  preceding  writers. 
It  is  still  to  the  district  which  he  has 


system. 

worked,  and  especially  to  the  counties  of 
Hereford,  Radnor,  Brecon,  Caermarthen, 

*  Mr.  Murchison  adopted  the  term  Silurian 
system,  because  the  territory  in  which  the  succes¬ 
sive  formations  mentioned  in  the  text  are  exhi¬ 
bited,  was  formerly  occupied  by  the  ancient  Bri¬ 
tish  people,  the  Silurrt.  (See  his  magnificent 
work  on  the  Silurian  System.) 
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and  Pembroke,  that  we  must  look  for  the 
most  complete  development  of  it  yet  made 
known.  It  does  occur  in  Westmoreland 
and  the  Craven  district  of  Yorkshire,  and 
probably,  also,  in  the  southern  primary 


tract  of  Ireland,  between  Waterford  and 
Bantry  Bay. 

Succession  of  Strata. — The  following  is 
Mr.  Murchison’s  summary  of  the  rocks  of 
this  system : — 


Formations. 


Subdivision. 


s  a 


A.  Ludlow  -f-  formation, 

2000  feet  in  thickness. 


about ) 

f 


B.  Wenlock  formation,  about 
1800  feet  thick. 


} 


6.  Upper  Ludlow  rock. 

c.  Aymestry  limestone. 

d.  Lower  Ludlow  rock. 

e.  Wenlock  limestone,  equivalent  to  Dud¬ 

ley  limestone. 

f.  Wenlock  shale. 


C!  ^ 


C.  CaradocJ  formation,  about 

2500  feet  thick. 

D.  Llandeilo  formation,  about 

1200  feet  thick. 


} 

I 


g  and  i.  Impure  limestones. 
h  and  k.  Sandstones  and  grits. 

1.  Flags. 


a.  Tilestone  of  old  red  sandstone. 


b.  Slightly  micareous,  grey-coloured,  thin- 

bedded  limestone. 

c.  A  subcrystalline,  argillaceous,  lime¬ 

stone.  When  quarried  into,  the  rock 
is  of  an  indigo  or  bluish-grey  colour  ; 
in  parts  mottled,  by  the  mixture  of 
white  carbonate  of  lime,  both  crystal¬ 
line  and  compact.  Its  earthy  charac¬ 
ter  renders  it  of  great  value  as  a  ce¬ 
ment,  particularly  in  subaqueous  ope¬ 
rations,  and  in  ceiling  and  plastering, 
the  mortar  which  is  made  of  it  setting 
rapidly  under  water. 

d.  Sandy,  liver,  and  dark-coloured  shale 

and  flag,  with  concretions  of  earthy 
limestone.  Quarries  of  the  flagstones 
may  be  seen  at  the  Garden  House 
Quarries,  near  Aymestry,  and  in  the 
hills  east  of  Leintwardine,  Mocktree 
Forest,  &c. 

e.  Highly  concretionary,  subcrystalline, 

grey  and  blue  limestone. 


,  /.  Argillaceous  shale,  liver,  and  dark-grey 
coloured,  rarely  micareous,  with  no¬ 
dules  of  earthy  limestone. 
g  and  i.  Thin-bedded,  impure,  shelly  lime¬ 
stone. 

h  and  k.  Finely  laminated,  slightly  mica¬ 
reous,  gi-eenish  sandstone. 

1.  Dark-coloured  flags,  mostly  calcareous, 
with  some  sandstone  and  schist. 

Structure. — In  general,  the  accumula¬ 
tion  of  these  rocks  appears  to  have  been 
regular  and  tranquil.  The  whole  series 
of  argillaceous  and  most  of  the  arenaceous 
rocks,  ai-e  full  of  laminae  of  deposition. 
Beds  are  very  distinct  in  the  sandstones. 
The  limestones  are  also  regularly  strati¬ 
fied,  though  nodular  and  uneven  or  thin 
surfaces,  and  sometimes  partially  lenticu¬ 
lar,  or  included  among  shales,  like  other 
calcareous  rocks,  supposed  to  have  origin¬ 
ated  as  coral  reefs. 


MINERALOGY. 
No.  XVII. 


TLATINUM. 

Platinum  is  found  only  in  the  metallic 
state,  in  small  grains,  in  North  America, 
near  Carthagena,  in  South  America,  and 
in  considerable  quantities  in  the  Uralian 
Mountains  of  Siberia.  The  grains,  besides 
platinum,  contain,  generally,  gold,  iron, 
lead,  palladium,  rhodium,  iridium,  and 


osmium,  and  often  oxide  of  titanium.  It 
was  unknown  in  Europe  before  the  year 

+  The  term  of  “  Ludlow  Iiocks”  was  selected, 
because  the  town  of  Ludlow  is  built  upon  the  up¬ 
per  beds,  near  their  junction  with  the  old  red 
sandstone. 

t  Caradoc  or  Caractacus,  a  name  well  known 
in  English  history. 


970 


THE  PENNY  MECHANIC  ANI)  CHEMIST. 


1748.  Don  Antonia  Ulloa  gave  the  first 
information  concerning  its  existence,  in 
the  narrative  of  his  voyage  with  the  French 
Academicians  to  Peru.  Platina,  purified 
from  all  extraneous  mixture,  is  of  a  white 
colour,  intermediate  between  that  of  silver  j 
and  tin.  It  is  the  hardest  of  all  metals. 
Its  specific  gravity  being  21.470,  makes  it 
by  far  the  heaviest  body  known.  Platina 
may  be  obtained  in  the  state  of  wire  of  a 
smaller  diameter  than  the  2»i(H)th  part  of 
an  inch.  It  is  the  most  infusible  of  all 
the  metals.  It  cannot  be  melted  in  a  con¬ 
siderable  quantity,  at  least,  by  the  heat  of 
our  furnaces,  but  may  be  readily  fused  by 
the  oxyhydrogen  blowpipe.  W  hen  pure, 
its  parts  may  be  made  to  combine  or  weld 
by  hammering  in  a  white  heat ;  a  property 
confined  to  this  ir.etal  and  iron.  It  suf¬ 
fers  no  alteration  from  the  action  of  the 
air.  Potash  acts  upon  it  at  a  high  tempe¬ 
rature.  It  is  not  oxydated  when  exposed 
red-hot  to  the  air  for  a  very  long  time.  It 
may,  however,  be  oxidated  by  the  galvanic 
electric  spark,  and  by  the  nitro  muriatic 
acid.  This  acid  dissolves  it,  and  assumes 
first  a  yellow,  and  afterwards  a  deep- 
orange  colour.  The  solution  tinges  ani¬ 
mal  substances  with  a  dark  colour,  and 
may  be  decomposed  by  the  alkalies  and  by 
muiiate  and  nitrate  of  ammonia,  which 
have  no  effect  on  solution  of  gold.  No 
other  acid  exercises  any  action  upon  it. 
The  oxide  of  platina,  which  is  a  triple 
compound,  consisting  of  ammonia,  muri¬ 
atic  acid,  and  platina,  may  be  1  educed  by 
the  action  of  a  violent  heat.  Platina 
combines  with  phosphorus  and  sulphur 
with  considerable  facility.  It  unites  with 
the  greater  number  of  the  metals  by  fusion. 
Of  these  alloys,  that  with  copper  is  the 
most  valuable,  as  it  is  ductile,  susceptible 
of  a  fine  polish,  and  does  not  tarnish  on 
exposure  to  air.  Alloy  of  platinum  with 
gold  : — Fifteen  parts  of  pure  gold  and  one 
of  platinum  must  be  melted  together; 
this  alloy  is  whiter  than  gold.  Platinum 
has  the  singular  property  of  depriving 
gold  of  its  peculiar  colour.  If  ten  parts 
of  gold  are  combined  together,  with  only 
one  of  platinum,  the  alloy  w  ill  appear  of 
the  colour  of  platinum.  There  is  another 
remarkable  property  of  this  alloy — viz. 
that  it  is  soluble  in  nitric  acid,  which  does 
not  act  upon  either  of  the  metals  in  a  se¬ 
parate  state. 

G.  Starkey, 

Chemist,  iec. 

Church  Street,  Shoreditch. 


PRESERVATION  OF  ANIMAL 
SUBSTANCES. 

(C  ndudt'd  from  page  2(12  J 

Oi.ivf.  oil  is  also  used  to  preserve  fish,  as 
salmon  and  tunny,  the  jars  being  filled  to 
the  brim,  well  closed,  and  the  joints  se¬ 
cured  with  mortar  or  plaster  of  Paris  to 
keep  out  the  air,  which  would  turn  the  oil 
rank. 

Small  birds  (as  quails)  and  fish  (as  char) 
are  also  preserved  by  potting  them  ;  that 
is,  by  pouring  clarified  butter  over  them, 
so  as  to  fill  the  vessel,  which  is  then  kept 
closely  covered,  and  paper  pasted  over  the 
joints.  Meat  and  fish,  previously  dressed, 
are  also  chopped,  and  pounded  to  a  paste 
along  with  spices,  pressed  into  pots,  and 
clarified  butter  poured  over  the  paste  to 
the  thickness  of  a  quarter  of  an  inch,  to 
keep  it  from  the  air. 

For  preserving  meat  and  fish  by  smok¬ 
ing  them,  in  perfection,  proper  rooms  are 
necessary.  These  rooms  are  on  the  two 
uppermost  floors  in  the  house,  as  high 
from  the  ground  floor  as  possible.  '1  he 
fire-place  is  placed  in  the  cellar,  where  the 
previous  salting  is  performed,  in  order 
that  the  smoke  may  deposit  its  soot  in  the 
flues  (of  which  there  are  usually  two, 
placed  side  by  side),  and  arrive  cool  in  the 
lo  wer  smoking-room,  in  which  the  pieces 
of  meat  or  fish  are  hung  as  close  as  possi¬ 
ble,  yet  so  that  they  may  not  touch  one 
another.  From  this  lower  room,  the 
smoke  passes  through  one  or  two  open¬ 
ings,  cut  in  the  ceiling,  into  the  upper 
room,  w’hich  is  mostly  used  for  smoking 
sausages  or  fish.  The  fuel  used  is  very 
dry  oak,  as  moist  wood  wmuld  be  apt  to 
produce  mouldiness,  and  turn  the  meat 
rank.  Meat  or  sausages,  about  five  or  six 
inches  thick,  require  six  weeks  to  be 
smoked  properly,  thinner  and  slenderer 
pieces  a  less  time  in  proportion.  Tho 
smoke  penetrates  quicker  in  cold  weather 
than  in  warm  ;  hence  the  manufacturers 
seldom  smoke  in  summer.  The  skins  of 
animals  are  also  prepared  in  this  manner 
instead  of  by  tanning  ;  the  leather,  thus 
prepared  is.  when  well  made,  semitrans¬ 
parent,  like  horn. 

The  bvccaning  of  meat  is  a  inde  kind 
ol  smoking,  practised  by  hunters  in  forests, 
forked  branches  of  wood  are  stuck  in  the 
ground,  and,  by  these  means,  a  grating  of 
rods  is  formed  between  two  and  three  feet 
high  from  the  surface  of  the  earth.  The 
flesh  of  the  animals  that  are  killed,  is  cut 
into  thick  slices,  or  merely  scored  very 
deep,  placed  on  this  grating,  a  fire  lighted 
under  it,  and  the  meat  rendered  fit  for 
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keeping,  partly  by  the  drying,  and  partly 
by  the  smoking. 

Another  method  of  preserving  animal 
substances  used  in  hot  countries,  is  called 
charqui  or  jerking.  The  lean  of  meat  is 
cut  into  as  thin  slices  as  possible,  and  ex¬ 
posed  to  the  full  action  of  the  sun  to  dry 
it,  the  slices  being  turned  when  necessary. 
The  meat  thus  dried  is  pounded  in  a  mor¬ 
tar  into  a  uniform  paste,  which  is  pressed 
into  jars  for  use.  If  the  meat  is  prepared 
for  travelling,  it  is  beaten  up  with  maize 
meal,  and  pressed  into  leather  bags,  so 
that  it  does  not  require  to  be  eaten  with 
bread,  or  any  farther  dressing  by  fire. 

Dipping  in  pyroligneous  acid  is  an  ef¬ 
fectual  method  of  preservation.  When 
the  substance  is  intended  for  food,  it  must 
not  be  left  in  the  acid  for  more  than  two 
or  three  minutes.  If  rough  pyroligneous 
acid  is  used,  it  communicates  the  taste  of 
smoked  meats  to  the  substance  ;  and,  for 
this  purpose,  it  is  sufficient  merely  to 
smear  it  over  the  substance  with  a  feather 
or  sponge. 

THE  GENERAL  RECIPE  BOOK. 


To  Prepare  Goldbeater' s  Skin. — This  is 
prepared  from  the  peritoneal  membrane  of 
the  caecum,  which,  as  soon  as  it  is  de¬ 
tached,  is  pulled  out  to  the  extent  of  two 
feet  or  upwards,  then  dried.  The  dried 
membrane,  which  has  the  appearance  of  a 
piece  of  packthread,  is  then  soaked  in  a 
very  weak  solution  of  potash,  and  spread 
out  fiat  on  a  frame ;  another  membrane  is 
then  taken  and  applied  to  the  other,  so 
that  the  two  surfaces  which  adhered  to 
the  muscular  membrane  of  the  intestine 
may  adhere  together ;  they  unite  perfect¬ 
ly,  and  soon  dry.  The  skins  are  then  glued 
on  a  hollow  frame,  washed  with  alum  wa¬ 
ter,  dried,  washed  with  a  solution  of  isin¬ 
glass  in  white  wine,  to  which  spices,  such 
as  cloves,  nutmegs,  ginger,  or  camphire, 
have  been  added,  and  varnished  with 
white  of  egg.  It  is  used  to  separate  the 
leaves  of  gold  while  being  beat  thinner, 
and  as  a  defensive  for  cuts. 

White  Varnish  for  Paper  Maps ,  $c.— 
Take  of  gum  juniper,  3  oz. ;  gum  mastich, 
2  oz.  ;  rectified  spirits  of  wine,  1  pint. 
Dissolve  by  a  gentle  heat. 

Harness  Paste. — Take  of  bees’ wax, 
4  oz.  ;  Prussian  blue,  ground  to  a  fine 
powder,  £  oz. ;  ivory  black,  1  oz. ;  ground 
asphaltum,  £  oz. ;  rectified  spirits  of  tur¬ 
pentine,  £  pint.  Dissolve  the  bees’  wax 
in  the  turpentine  with  a  gentle  heat,  tak¬ 
ing  care  that  it  does  not  catch  fire,  and, 
while  hot,  stir  in  the  powders. 


To  Cleanse  Gold. — The  best  way  to 
cleanse  gold  is,  to  wash  it  in  warm  suds 
made  of  delicate  soap,  with  ten  or  fif¬ 
teen  drops  of  sal- volatile  in  it.  This 
makes  jewels  very  brilliant. 

To  Clean  Kid  Gloves,  Woollen  Clothes, 
<£c. — Spirits  of  turpentine  is  good  to  take 
grease  spots  out  of  woollen  clothes ;  to 
take  spots  of  paint,  &c.,  from  mahogany 
furniture,  and  to  cleanse  white  kid  gloves. 
Cockroaches,  and  all  vermin,  have  an  aver¬ 
sion  to  spirits  of  turpentine. 

To  make  Damask  Rose  Water. — Take  of 
damask  roses,  fresh  gathered,  6  lbs.,  and 
water  as  much  as  will  keep  them  from 
burning.  Distil  off  a  gallon  of  the  water. 
Or,  take  three  parts  of  water  to  one  of  the 
fresh  roses,  and  distil  as  long  as  the  water 
which  comes  over  has  smell  of  the  flowers. 
This  water  is  principally  valued  on  ac¬ 
count  of  its  fine  flavour,  which  approaches 
to  that  of  the  rose  itself. 

Compound  Spirit  of  Lavender. — Take  of 
lavender  water,  2  gallons;  of  Hungary 
water,  1  gallon  ;  cinnamon  and  nutmegs, 
of  each  3  oz.  ;  and  of  red  sanders,  1  oz. ; 
digest  the  whole  three  days  in  a  gentle 
heat,  and  then  filter  it  for  use.  Some  add 
saffron,  musk,  and  ambergris,  of  each  half 
a  scruple;  but  those  are  now  generally 
omitted. 

To  make  Lemon  Spirit. — The  peel  of  the 
lemon  which  is  used  in  making  this  water, 
is  a  very  grateful  bitter  aromatic,  and,  on 
that  account,  very  serviceable  in  repairing 
and  strengthening  the  stomach.  Take 
dried  lemon-peel,  4  lbs,;  clean  proof  spirit, 
10£  gallons,  and  1  gallon  of  water.  Draw 
off  ten  gallons  by  a  gentle  fire.  Some 
dulcify  lemon  water,  but  by  that  means 
its  virtues,  as  a  stomachic,  are  greatly  im« 
paired. 

MISCELLANEA. 


Philosophic  Puzzle.  The  mode  in  which  life 
is  communicated  to  dormant  inert  substances,  is 
fully  more  mysterious  with  regard  to  the  viviliea- 
tion  of  oviparous  animals,  than  in  any  other  in¬ 
stance.  The  egg  of  the  bird  or  the  insect  is  not 
connected  with  the  body  of  the  parent  at  the  time 
that  the  living  principle  is  communicated.  The 
minute  eggs  of  insects  will  remain  a  very  long 
space  of  time  in  an  inert  state,  and  will  endure  the 
influence  of  the  hardest  frost,  yet  be  not  de¬ 
stroyed.  No  sooner,  however,  is  a  certain  heat 
applied,  than  living  creatures  are  hatched.  There 
is,  however,  something  still  more  curious  about 
the  vivification  of  the  eggs  of  insects.  When  cer¬ 
tain  substances  reach  a  state  of  decay,  myriads 
of  animals  make  their  appearance  therein,  as  if 
they  had  been  created  out  of  die  rotting  matter. 
If  we  take  a  piece  of  solid  fresh  timber,  in  which 
there  is  not  the  smallest  appearance  of  animal 
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life  of  any  description,  and  place  it  in  a  situation 
where  it  cannot  be  reached  by  the  outer  air,  it  is 
well  known  that,  by  the  influence  of  external 
moisture  alone,  it  will  become  affected  with  dry 
rot ;  or,  in  other  worda,  it  will  be  reduced  to 
powder  bv  insects  feeding  on  its  substance.  How 
these  insects  found  their  way  into  the  heart  of 
the  plank,  or  how  insects  of  the  same  species 
should  have  deposited  eggs  in  such  a  secluded  si¬ 
tuation  as  the  core  of  a  tree,  arc  mysteries  which 
science  is  altogether  unable  to  explain. 

INSTITUJIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanic! *  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  July 
2fl,  W.  Pease,  Esq.,  on  the  Mechanical  Pow¬ 
ers.  Friday,  July  80,  T.  J.  Serlc,  Esq.,  on 
the  History  of  France  in  the  18th  and  14th 
Centuries.  At  half-past  eight  precisely. 
Bermondsey  and  Rotherhithe  Literary  and.  Scien¬ 
tific  Institution,  4J,  Church  Street,  Rother- 
hithc. — Monday,  July  26,  Discussion.  At  half¬ 
past  eight  precisely. 

QUERIES. 

The  best  work  on  geometry  and  mensuration, 
according  to  the  present  standard  of  weights  and 
measures  ?  P.  P. 

How  to  make  a  magic  lantern,  and  where  I 
coidd  purchase  one,  and  the  price?  Alpha. 

How  the  best  pale  lacquer  (varnish)  is  made, 
and  how  used?  Also,  the  best  method  of  clean¬ 
ing  raised  brass  work?  Guliblmcs. 

The  method  of  preserving  the  natural  green  of 
cucumbers  and  French  beans  when  pickled ;  the 
same  as  is  done  by  those  who  pickle  them  for  sale 
in  London?  J.  Kemp. 

What  is  the  cause  when  two  electrotype  appa¬ 
ratuses  are  set  in  action,  the  solutions  being  of 
one  strength,  that  one  commences  in  about  one 
hour,  the  oilier  not  for  two  or  three  days  ?  What 
is  the  composition  for  copper-plate  printing  in 
gold  and  silver  ?  J.  R.  J. 

What  paper  it  is,  or  how  to  prepare  the  paper 
that,  if  placed  on  the  camera  obscure,  will  take  off 
any  view  that  it  is  placed  opposite  to,  and  where 
I  can  obtain  the  paj*er?  W.  F.  Whiten. 

How  to  obtain  metallic  bismuth  from  the  oxide 
of  bismuth?  E.  L. 

Which  is  the  best  way  to  make  copper  impres¬ 
sions  inside  (so  that  any  impression  made  with  it 
would  be  outside),  where  the  original  mould  is  on 
plaster  of  Paris,  and  the  impression  outside  ? 

R.  Stannard. 

How  to  get  the  extract  of  lac  ;  also,  the  extract 
of  logwood,  and  how  to  precipitate  without  de¬ 
stroying  the  colour;  likewise  the  extract  of  quick- 
citron  Wk?  A.  S.  D. 

How  India  rubber  is  made  to  adhere  to  leather, 
as  in  the  case  of  straps  for  trousers  ?  Also,  tlic 
construction  of  a  new  machinr,  lately  invented 
by  M.  Labbc,  for  the  purpose  of  excavation  ? 

K.  W.  P. 


ANSWERS  TO  QUERIES. 

Acetate  of  Alumine. — This  is  prepared  by  dis¬ 
solving  Olbs.  of  potash  alum  in  water.  Dissolve, 
also,  12 lbs.  10  oz.  of  sugar  of  lead  in  a  sufficient 
quantity  of  water.  Mix  and  decant  off  the  clear 
liquid.  Or  pyrolignitc  of  lime  is  mixed  with  [tot- 
ash  alum  in  quantity  equivalent  to  its  strength. 
Sulphate  of  lime  is  deposited,  from  which  the 
clear  liquor  is  to  be  decanted. 

Chromate  of  Lime. — Chromate  of  iron  and  ni¬ 
trate  of  lime,  equal  parts  ;  heat  in  a  strong  blast 
fire.  Mix  in  water,  filter,  evaporate,  crystallize, 
redissolve,  and  crystallize  two  or  three  times. 

R. 

TO  CORRESPONDENTS. 

A  Student — The  only  ertra  charge  for  sending 
the  Penny  Mechanic  to  the  place  named, 
would  be  the  postage,  unless  a  number  were  sent 
to  make  up  a  parcel.  We  will  attend  to  his 
queries. 

A  Poor  Working  Man. —  Ilis  communication 
shall  be  attended  to  as  early  as  convenient. 

G.  D.  Williams. —  We  are  sorry  ice  cannot  do 
anything  with  the  works  he  mentions ;  they 
would  be  of  no  use  whatever  to  us. 

W.  Braithwaitc  will  find  a  method  of  making 
the  varnish  he  requires  amongst  the  "  Recipes.” 
It  should  be  laid  on  with  a  very  soft  brush;  or  if 
the  prints,  Sfc.,  are  small,  a  camel-hair  pencil 
would  be  best.  Balsam  of  Canada,  thinned 
with  a  small  quantity  of  turpentine,  would  an¬ 
swer  his  purpose  as  well.  We  think  the  ink 
best  adapted  for  steel  pens,  is  Stephens’s  writing- 
fluid  ;  but  there  are  various  opinions  on  the 
subject.  He  will  find  also  amongst  the  recipes, 
one  for  making  harness  paste. 

J.  C.  M. — His  communication  shall  be  attended 
to.  Wc  shall  be  happy  to  receive  information 
from  him  from  time  to  time. 

W.  L.  Stacey. — We  believe,  there  it  no  decided 
opinion  on  the  point.  Our  own  impression  is, 
that  the  s  should  be  omitted. 

A.  Z. — Litmus  and  turmeric  pajter  are  both  made 
by  staining  the  paper  with  infusions  of  litmus 
and  turmeric  root.  He  will  find  it  too  difficult 
a  matter  to  construct  a  still  himself,  unless  as¬ 
sisted  by  some  one  in  (he  trade.  They  are  to  be 
purchased  of  any  site,  and  at  a  low  rate.  The 
best  place  we  know  of,  is  Mr.  Bale's,  copper¬ 
smith,  Wood  Street ;  or  at  Jacobsons,  Great 
St.  Helen's,  Bishopsgate  Street. 


Erratum. — In  page  251,  in  the  thin!  line 
down,  after  the  semicolon,  it  should  have  been, 
“  and,  for  that  puq>oxe,  the  electrometer  must 
have  a  portion  of  the  fluid  conveyed  to  it,  by 
means  of  the  insidated  wire  before  mentioned.*’ 


London:  Printed  at  '•  Tn x  Citt  Press," I,  Long 
Lane,  Alder»gate,  by  D.  A.  Docdket  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Berger,  Holywell  Street,  Strand; 
and  ma v  be  had  nf  all  Booksellers  and  News¬ 
men  m  Town  and  Country. 
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TELESCOPE. 

(See  Engi living,  front  page  ) 

To  the  Editor  qf  the  Fenny  Mechanic  and 
Chemist. 

Sin,— If  you  think  the  following  descrip¬ 
tion  of  lierschel's  telescope  worthy  a  place 
in  your  valuable  work,  its  insertion  will 
oblige  your  obedient  servant, 

W.  H.  S. 

This  celebrated  “wonder  of  science’' 
was  constructed  by  Sir  W.  Herschel,  in 
his  grounds  at  .‘  lough,  near  \\  indsor. 
Its  proportions  are  prodigious  : — The 
length  of  the  tube  is  thirty-nine  feet  four 
inches;  it  measures  four  feet  ten  inches 
in  diameter,  and  every  part  of  it  is  of 
rolled  or  sheet-iron,  which  has  been  joined 
together,  without  rivets,  by  a  kind  of 
seaming,  well  known  to  those  who  make 
iron  funnels  for  stoves.  The  concave 
face  of  the  great  mirror,  is  forty-eight 
inches  of  polished  surface  in  diameter  ! 
'1  he  thickness,  which  is  equal  in  every 
part  of  it,  is  about  three  inches  and  a  half ; 
and  its  weight,  when  it  came  from  the 
cast,  was  2118  pounds,  of  which  it  must 
have  lost  a  small  part  in  polishing.  The 
method  of  observing  by  this  telescope,  is 
by  what  Herschel  called  the  front  view ; 
the  observer  being  placed  in  a  seat,  sus¬ 
pended  at  the  end  of  it,  with  his  back  to¬ 
wards  the  object  he  views.  1  here  is  no 
small  speculum,  but  the  magnifiers  are 
Hpplied  immediately  to  the  first  focal 
image.  From  the  opening  of  the  tele¬ 
scope,  near  the  place  of  the  eye  glass,  a 
speaking-pipe  runs  down  to  the  bottom  of 
the  tul>e,  where  it  goes  into  a  turning- 
joint  ;  and,  after  several  other  inflexions, 
it  at  length  divides  into  two  branches,  one 
going  into  the  observatory,  and  the  other 
into  the  workroom  ;  and  thus  the  com¬ 
munications  of  the  observer  are  conveyed 
to  the  assistant  in  the  observatory,  and 
the  workman  is  directed  to  perform  the 
required  motions.  'I  he  foundation  of  the 
apparatus,  by  which  the  telescope  is  sus¬ 
pended  and  moved,  consists  of  two  con¬ 
centric  circular  brick  walls,  the  outermost 
of  which  is  twenty-two  feet  in  diameter, 
and  the  inside  one  twenty. one  feet.  1  hey 
are  two  feet  six  inches  deep  underground, 
two  feet  three  inches  broad  at  the  bottom, 
and  one  foot  two  inches  at  the  top  ;  and 
nre  capped  with  paving-stones, about  three 
inches  thick,  and  twelve  and  three  quar¬ 
ters  broad.  The  bottom  frame  of  the 
whole  rests  upon  these  two  walls  by 
twenty  concentric  rollers,  and  is  moveable 
upon  h  pivot,  which  gives  an  horizontal 
motion  to  the  whole  appa.atus,  as  well  as 
to  the  telescope. 


I)  ESC  R 1 1  >T  I V  E  G  FA)  LOGY . 

No.  X. 

Throughout  South  Devon  nnd  Corn¬ 
wall,  the  grauwacke*  here  and  there  only 
furnishes  materials  calculated  for  finer  ar¬ 
chitectural  purposes,  though  it  often  af¬ 
fords  common  building-stone  in  abund¬ 
ance.  The  better  beds  are  chiefly  found 
near  Newnham  Park,  on  the  north  of 
Plyrnpton,  in  Devon,  and  in  the  vicinity 
of  I.Okeard,  and  of  Bodmin,  in  Cornwall. 
While  on  the  subject  of  the  limestone  in 
the  grauwacke,  I  must  not  omit  to  notice 
the  dolomitic  rocks  near  Yealsupton,  so 
well  fitted,  both  on  account  of  durability 
and  specific  gravity,  for  sea-walls  and  piers 
for  harbours.  It  might  readily  be  obtain¬ 
ed  in  great  abundance,  and  be  easily  ship¬ 
ped  upon  the  Yealm,  which  is  tidal  to  dis¬ 
tances,  varying  from  half-a-mile  to  one 
mile,  from  localities  where  it  mijht  be  so 
procured.  There  is  much  roofing-slate  in 
the  grauwacke,  ranging  round  the  southern 
part  of  Dartmoor.  There  are  quarries  at 
Ingsdon,  near  Bickington ;  at  Eastdown, 
between  Ogwell  and  Ashburton;  at  Bul- 
land,  near  Wash;  at  Bow,  at  Tigley  and 
Moor,  at  Roster  Bridge,  at  Brixham,  at 
Wood  and  Ludbrooke,  at  Caun  Quarry, 
at  Leigham,  and  at  .Mill  Hill,  near  Tavis 
Lock.  There  are  slate  quarries  in  Corn¬ 
wall,  at  Hay,  at  Kerney  Bridge,  at  St. 
Neotts,  at  Newporth,  at  Penquean,  and  a 
few  other  minor  places.  The  great  Corn¬ 
ish  quarries,  at  present,  are  those  of  Dela- 
bole,  and  the  vicinity  of  Tintagell,  includ¬ 
ing  a  large  one  on  the  sanding  road  be¬ 
tween  Penpethev  and  Pentafridle.-f-  The 
Delabole  quarries  have  long  been  cele¬ 
brated  for  producing  beautiful  and  dur¬ 
able  material,  combining  considerable 
lightness  with  strength.  The  slates,  in 
the  rough,  ure  raised  by  a  whin  to  the  top, 
whence,  after  being  more  finally  split  and 
shaped,  they  are  carried  away  by  carts  and 
wag.  mis.  The  slates  are  shipped  at  Tin- 
tagell  and  Boscastle.^  Slate  quarries  have 
been  opened  in  the  Cumbrian  mountains. 
Mate  is  also  obtained  from  excavations 
near  Horsham,  in  Sussex  ;  and  there  are 
some  quarries  in  the  counties  of  Donegal 
and  Kerry,  Ireland.  The  slate  quarry  in 
Yalentia,  in  the  latter  county,  the  work- 

•  The  term  grauwacke  was  originally  merely 
the  German  miutrs'  name  for  a  particular  kind 
of  arenaceous  rock  occurring  on  the  Harz. 

♦  Some  of  this  information  has  been  derived 
from  the  Director  of  the  Ordnance  Geological 
Survey. 

4  Description  of  the  Delabole  rooting-slate 
quarries  in  Dr.  Boat's  work,  called  **  Contribu 
tions  towards  a  Knowledge  of  the  Geology  of 
Cornwall." 
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ing  of  which  is  carried  on  by  the  Knight 
of  Kerry,  produces  flags  to  the  amount  of 
1800/.,  and  slates  to  the  amount  of  500/. 
annually.  The  flanging,  .vhich  is  of  a  very 
superior  description,  is  bought  at  the 
quarries  by  a  stone  merchant,  who  trans¬ 
ports  it  to  London,  where  there  is  a  de¬ 
mand  for  it,  which,  it  is  expected,  will  be 
limited  only  by  the  power  of  production. 

In  size,  appearance,  and  strength,  these 
flags  surpass  every  other  description  of 
flagging  in  use  in  London. 

The  most  important  slate  quarries  oi 
Wales,  are  situated  near  Chirk,  in  Den¬ 
bighshire,  and  near  Bangor,  in  C  aernarvon- 
shire.  The  latter  are  situated  about  six 
miles  from  the  town.  They  are  just  at 
the  entrance  of  the  romantic  valley  named 
Nant  Frangon,*  and  are  in  the  side  oi  a 
hill  of  slate  at  least  1800  feet  high.  To 
have  an  idea  of  these  quarries,  the  side  oi 
the  hill  must  be  imagined  cut  into  stairs 
or  steps,  each  of  which,  retreating  from 
the  base,  scarps  the  slope  of  the  hill  into 
numerous  perpendicular  elevations,  appa¬ 
rently  seventy  or  eighty  feet  each  in 
height.  These  steps  retreat,  terrace  fa¬ 
shion,  towards  the  centre  of  the  mountain, 
but,  being  of  slight  depth,  present,  at  a 
distance,  almost  a  plane  front  from  top  to 
bottom.  The  colours  of  the  slate  glitter  in 
the  sun  with  great  beauty.  The  work¬ 
men,  in  some  places,  blast  the  rock  ;  in 
others,  they  operate  by  splitting  down 
huge  masses  from  this  almost  inexhausti¬ 
ble  magazine  of  Nature.  '1  he  solid  masses 
of  slate  which  are  taken  from  this  quarry, 
are  from  80  to  100  feet  in  height.  The 
pieces  of  slate,  thus  roughly  taken,  are 
shaped  out  into  the  forms  for  which  they 
are  adapted  or  required,  and  put  into  cars 
upon  the  railroad,*  which  takes  them  to 
the  place  of  shipment,  Port  Penrhyn,  a 
distance  of  six  miles.  At  Port  Penrhyn, 
the  slates  are  shipped,  not  only  for  all 
parts  of  Great  Britain,  but  even  for  the 
United  States  of  America.  Upwards  of 
1000  workmen  have  constant  employment 
in  these  quarries. 

— — - 

ELECTRICITY. 

No.  VII. 

accumulating  apparatus. 

The  quantity  of  electricity  obtainable  by 
means  of  the  electrical  spark  from  the 
prime  conductor,  is  comparatively  small ; 


*  Nant  Frangon,  or  \  alley  of  the  Beavers. 
This,  though  not  the  most  cultivated  (lor  it  is 
wild),  nor,  perhaps,  the  most  pleasant,  is  certainly 
the  most  sublime  valley  in  the  principality, 
t  This  railroad  is  said  to  have  cost  170,000/. 


UC  AND  CHEMIST. 

hut  a  much  greater  quantity  is  procured 
by  means  now  and  after  to  be  described. 


.  1  I 

A-  i  E 


.  i 

1  r 


a  is  a  thin  plate  of  white  glass,  covered 
with  tinfoil,  as  at  B,  leaving  a  margin  all 
round,  of  about  an  inch  or  more,  uncover¬ 
ed  ;  a  piece  of  the  foil  of  the  same  size  is 
also  gummed  on  the  back  of  the  plate,  ex¬ 
actly  opposite  the  one  at  b.  I  he  two 
sheets  of  metal  are  now  parallel  to  each 
other,  and  separated  by  a  sheet  of  glass, 
which  is  a  non-condoctor.  Now  if  the 
sheet,  b,  be  allowed  to  come  in  contact 
with  the  prime  conductor  of  the  machine 
while  in  action,  it  is  evident  it  must  be¬ 
come  charged  to  the  same  degree  as  the 
conductor  — that  is,  it  contains  as  much 
fluid  on  a  given  extent  of  surface,  as  the 
prime  conductor  does  on  the  same  extent  ot 
surface:  but  that  is  not  all;  the  positive 
fluid  now  in  b,  tends  to  drive  the  same  fluid 
from  the  foil  on  the  other  side  of  the  glass 
a  distance  ;  and  if  by  the  finger,  or  other 
means,  a  passage  be  opened  for  it  to  the 
earth,  it  will  escape  thither.  The  back 
plate  is  now  nearly  as  strongly  negative 
as  the  other  is  positive,  and,  in  conse¬ 
quence,  it  attracts  the  positive  of  b  power¬ 
fully,  and  draws  more  down  from  the 
conductor,  which  again  drives  out  an  ad¬ 
ditional  quantity  from  the  back  plate, 
which  becomes  more  strongly  negative 
than  before,  and,  in  consequence,  a  far¬ 
ther  quantity  of  positive  fluid  is  attracted 
from  the  prime  conductor  ;  ami  so  on,  un¬ 
til  the  repulsion  of  the  positive  electricity 
of  B  prevents  any  more  from  entering  from 
the  conductor.  The  plate  is  now  charged, 
and  mav  be  removed  from  the  conductor  ; 
it  will  remain  charged  a  long  time  after. 
The  two  fluids,  although  attracting  each 
other  so  powerfully,  are  incapable  of  com¬ 
bining  ;  as  they  cannot  pass  through  the 
glass  or  over  the  uncovered  border,  which, 
as  a  farther  precaution,  may  be  covered 
with  lac.  If  the  border  is  not  broad 
enough,  or  the  charge  very  strong,  the 
two  fluids  will  creep  round  and  combine, 
which  occurrence  is  visible  in  the  dark. 
As  may  be  supposed,  the  thinner  the  glass, 
the  greater  is  the  effect,  as  the  two  coat¬ 
ings  are  then  nearer  to  each  other.  .  The 
charge  of  a  plate  is  capable  of  retaining  it 
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inversely  as  the  thickness  of  the  glass — 
that  is,  if  one  plate  is  double  the  thick¬ 
ness  of  another,  it  will  only  receive  half  of 
the  charge  ;  but  there  is  a  limit  to  the 
thinness  of  the  glass  ;  for,  if  too  thin,  the 
fluids  will  force  a  passage  through,  and 
the  glass  will  crack  and  houseless.  The 
negative  side  of  the  glass  may  be  handled, 
without  evincing  any  active  properties 
more  than  a  piece  of  foil  that  had  never 
been  charged.  This  is  owing  to  the  posi¬ 
tive  fluid  on  the  other  sheet  of  foil  keeping 
it  in  close  contact  with  the  metal,  and 
thereby  preventing  it  passing  off  when 
touched  ;  consequently,  it  appears  as  if  not 
charged  at  all.  This  is  always  the  case 
where  one  fluid  is  wholly  tinder  the  induc¬ 
tive  influence  of  the  other.  The  positive 
tinfoil  is  active  to  a  certain  extent,  because 
it  contains  more  fluid  than  there  is  on  the 
opposite  side,  which  is  owing  to  the  thick¬ 
ness  of  the  glass.  If  the  glass  had  no  thick¬ 
ness,  then  would  the  positive  fluid,  driven 
off  from  the  negative  side  by  the  induc¬ 
tive  influence  of  the  positive  side,  b,  be 
exactly  equal  to  the  quantity  of  fluid  on 
the  positive,  b  ;  and,  in  consequence, 
there  must  be  as  much  negative  on  one 
side,  as  there  was  positive  on  the  other: 
the  two  sides,  in  that  case,  would  appear 
perfectly  neutral,  neither  showing  any 
signs  of  being  charged.  If  the  two  ends 
of  a  piece  of  wire  were  allowed  to  touch 
the  two  sides,  so  as  to  establish  a  commu¬ 
nication  with  each  other,  the  two  fluids 
would  rush  together  and  combine,  and, 
being  exactly  in  the  same  quantity,  would 
neutralize  each  other,  and  the  plate  after¬ 
wards  would  be  free  from  any.  As  the 
two  coatings  cannot  be  brought  close  to 
each  other,  the  positive  fluid  driven  off  is 
not  equal  to  that  which  drives  it  off,  and 
the  difference,  of  course,  increases  with  the 
thickness  of  the  glass,  and,  in  consequence, 
the  side,  n,  shows  active  properties ;  but 
it  is  only  the  excess  there  that  is  active, 
and  not  the  whole  quantity.  If  the  side, 
b,  while  charged,  be  touched  with  the 
finger,  the  excess  (as  may  be  expected) 
escapes,  and  it  becomes  as  inert  as  the 
negative  side  was.  n,  containing  now 
less  fluid  than  before,  is  incapable  of  hold¬ 
ing  so  much  negative  on  the  other  side  in 
subjection  ;  the  consequence  is,  that  a 
portion  of  that  becomes  active,  and  this 
side  now  presents  the  same  phenomena  as 
the  positive  side,  b,  did.  If  this,  in  its 
turn,  be  touched,  its  excess  also  passes  off, 
and  it  again  becomes  neutral  ;  there  be¬ 
ing  less  fluid  there  now  than  before,  a 
portion  of  the  positive  is  again  liberated 
on  the  side,  e.  This  may  be  repeated  un¬ 
til  the  plate  is  discharged  by  its  means. 


When  the  plate  is  fully  charged,  if  one 
finger  be  placed  in  contact  with  one  side, 
while  the  finger  of  the  other  hand  be  al¬ 
lowed  to  touch  the  opposite  side,  the  fluid 
will  rush  from  one  side  to  the  other,  pass¬ 
ing  through  the  arms  :  a  powerful  shock 
is  the  consequence. 

T.  Reeves,  Jun. 

MINERALOGY. 

No.  XVI II. 

n.ATiNUM  ( Continued ). 

Pi.atjnum  alloys  with  steel.  Platinum, 
although  the  most  infusible  of  metals, 
when  in  contact  with  steel,  melts  at  a  com¬ 
paratively  low  temperature,  and  combines 
with  tin  in  any  proportion.  This  alloy 
does  not  rust  or  tarnish  by  exposure  to  a 
moist  atmosphere  for  many  months.  The 
alloy  is  malleable,  and  is  well  adapted  for 
instruments  which  would  be  injured  by 
slight  oxidation,  as  mirrors  for  dentists, 
Ac.  Platinum  sponge  possesses  the  pro¬ 
perty  of  inflaming  hydrogen  gas.  It  is 
likewise  most  extensively  used  in  the  ma¬ 
nufacture  of  Smee’s  and  Grove's  batteries. 

Afcthnd  of  obtaining  Platinum. — The 
processes  commonly  employed  to  obtain 
platinum  are  as  follows  : — 1st.  Equal  parts 
of  platinum  and  bi-tartrate  of  potash  are  to 
be  exposed  to  a  strong  heat,  in  a  luted  cru¬ 
cible,  for  two  hours  at  least;  the  arsenic 
combined  with  it  will  be  disengaged,  and 
the  platinum  remains  behind  in  a  malle¬ 
able  state.  2nd.  Platinum  may  be  like¬ 
wise  obtained  pure,  by  decomposing  the 
nitro-muriatic  solution  of  platinum  by 
muriate  of  ammonia,  and  fusing  it  in  a 
crucible.  3rd.  As  recommended  by  Tan- 
netty  : — Triturate  common  platinum  with 
water,  to  wash  off  every  contaminating 
matter  that  water  can  carry  away  ;  mix 
the  platinum  with  about  one-fifth  part  of 
arsenious  acid  and  one-fifteenth  part  of 
potash.  Having  well  heated  the  crucible 
and  the  furnace  receiving  it,  put  one-third 
of  the  mixture  in;  apply  this  to  a  strong 
heat,  and  add  one-third  more;  after  a 
renewed  portion  of  heat,  throw  in  the 
last  portion  ;  fuse  it  together  for  a  short 
time,  cool  and  break  the  mass,  immerse  it 
in  nitric  acid  for  a  short  time,  and,  after¬ 
wards  washing  in  hot  water,  the  platinum 
will  be  obtained  pure.  The  following 
method  is  that  recommended  by  Hr.  Wol¬ 
laston,  published  in  the  Philosophical 
Transactions  for  1829: — “  The  usual  me¬ 
thod,"  he  says,  “  of  giving  chemical  pu¬ 
rity  to  this  metal  by  solution  in  nitro- 
muriatic  acid,  and  precipitation  by  mu¬ 
riate  of  ammonia,  is  known  to  every  che¬ 
mist;  but  I  doubt  whether  sufficient  care 
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is  usually  taken  to  avoid  dissolving  the 
iridium  contained  in  the  ore,  by  due  dilu¬ 
tion  of  the  solvent.  In  an  account  which 
I  gave  in  the  Philosophical  Transactions 
in  1804,  of  a  new  metal  (rhodium)  con¬ 
tained  in  crude  platina,  I  have  mentioned 
this  precaution,  but  omitted  to  state  to 
what  degree  the  acids  should  be  diluted. 
I  now,  therefore,  recommend,  that  to 
every  measure  of  the  strongest  muriatic 
acid  employed,  there  be  added  an  equal 
measure  of  water  ;  and  that  the  nitric  acid 
used,  be  what  is  called  single  aquafortis. 
With  regard  to  the  proportions  of  acids 
used,  I  may  say,  in  round  numbers,  that 
muriatic  acid  is  equivalent  to  150  ;  mar¬ 
ble,  together  with  nitric  acid,  equivalent 
to  40  ;  marble  will  take  100  of  crude  pla¬ 
tina.  The  acids  should  be  allowed  to  di¬ 
gest  three  or  four  days,  with  a  heat  gradu¬ 
ally  raised.  The  solution,  being  then 
poured  off,  should  stand  until  a  quantity 
of  pulverulent  ore  of  iridium,  suspended 
in  the  liquid,  has  subsided ;  and  should  then 
be  mixed  with  forty-one  parts  of  muriate 
of  ammonia,  dissolved  in  five  times  its 
weight  of  water.  The  first  precipitate 
which  will  thus  be  obtained,  will  weigh 
165  parts,  and  will  yield  66  parts  of  pure 
platinum  ;  these,  with  some  of  the  other 
metals  yet  held  in  solution,  are  to  be  reco¬ 
vered,  by  precipitation,  from  the  liquor, 
with  clean  bars  of  iron,  and  the  precipi¬ 
tate  to  be  redissolved  in  nitro-muriatic 
acid,  similar  in  its  composition  to  that 
above  directed ;  but  in  this  case,  before 
adding  muriate  of  ammonia,  about  one 
part,  by  measure,  of  strong  muriatic  acid, 
should  be  mixed  with  thirty-two  parts  of 
the  nitro-muriatic  solution,  to  prevent  any 
precipitation  of  palladium  or  lead  along 
with  the  ammonio-muriate  of  platinum  ; 
the  yellow  precipitate  must  be  well  wash¬ 
ed,  in  order  to  free  it  from  any  of  the  va¬ 
rious  impurities  which  are  known  to  be 
contained  in  the  complicated  ore  in  ques¬ 
tion.  It  must  next  be  heated  in  a  black- 
lead  crucible,  so  as  to  let  it  expel  the  mu¬ 
riate  of  ammonia ;  it  must  then  be  washed, 
and  afterwards  fused  in  a  crucible.  The 
platinum  will  thus  be  obtained  of  the 
greatest  purity.” 

G.  Starkey, 
Mineralogical  Chemist. 

Church  Street,  Shoreditch. 

NEW  PEN  FOR  COPYING  MUSIC. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  send  you  a  description  of  a  pen 
which  I  have  made  for  copying  music. 


The  dots  are  made  with  my  pen,  and  the 
vertical  lines  to  the  notes  with  a  common 
pen.  In  copying,  I  first  mark  the  bars, 
then  make  the  dots  for  the  whole  page, 
and  afterwards  fill  in  the  remaining  lines. 
v  To  make  the  pen,  take  a  common  crow- 
quill,  cut  off  a  piece  from  the  lower  end 
of  the  barrel  straight  across,  so  that  the 
end  may  be  of  the  size  you  wish  the  dot 
to  be,  and  cut  out  from  the  upper  end  of 
the  barrel  a  piece  of  the  quill  half-an- 
inch  long,  and  as  wide  as  you  please,  with¬ 
out  weakening  the  quill.  Then  take  a 
piece  of  a  fine  old  cambric  handkerchief, 
a  quarter  of  an  inch  square,  and  a  piece 
of  sponge  of  the  size  of  a  No.  4  shot.  Lay 
the  cambric  across  the  lower  part  of  the 
slit,  place  the  piece  of  sponge  upon  it  in 
the  middle,  and,  with  a  common  pin  bent, 
placed  with  the  point  upon  the  sponge, 
push  it  (which  will  then  be  covered,  ex¬ 
cept  at  the  top,  with  the  cambric)  to  the 
bottom  of  the  quill,  and  so  that  the  cam¬ 
bric,  with  the  sponge  in  it,  may  project  a 
very  little  out  of  the  bottom.  Put  a  few 
drops  of  ink  into  the  slit,  and,  when  it  has 
reached  the  sponge,  it  will  be  ready  for 
use.  To  economize  the  quills,  take  out 
the  sponge  and  cambric  when  you  have 
finished  copying  ;  and  put  fresh  in,  when 
you  want  to  use  it  again,  as  the  pen  will 
be  spoiled  if  the  ink  be  allowed  to  dry  in 
it.  Sponge  by  itself  will  answer,  but  not 
so  well  as  when  wrapped  in  cambric.  By 
means  of  my  pen,  I  can  copy  music  in 
about  a  quarter  of  the  time  I  used  to  do 
in  the  usual  way. 

I  remain  yours,  &c., 

D.  Q. 


THE  CHEMIST. 


SULPHUR. 

Sulphur,  which  is  also  known  by  the 
name  of  brimstone,  is  the  only  simple  com¬ 
bustible  substance  which  nature  offers 
pure  and  in  abundance.  It  was  the  first 
known  of  all.  It  is  found  in  the  earth, 
and  exists  externally  in  depositions,  in 
sublimed  incrustations,  and  on  the  surface 
of  certain  waters,  principally  near  burn¬ 
ing  volcanoes.  It  is  found  combined  with 
many  metals.  It  exists  in  vegetable  sub¬ 
stances,  and  has  lately  been  discovered  in 
the  albumen  of  eggs. 

Sulphur,  in  the  mineral  kingdom,  is 
either  in  a  loose  powder,  or  compact ;  and 
then  either  detached  or  in  veins.  It  is 
found  in  the  greatest  plenty  in  the  neigh¬ 
bourhood  of  volcanoes  or  pseudo  volcanoes, 
whether  modern  or  extinct,  as  at  Solfa- 
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tars,  Ac.  ;  and  is  deposited  ns  a  crust  on 
stones  contiguous  to  them,  either  crystal¬ 
lized  or  amorphous.  It  is  frequently  met 
with  in  mineral  waters,  and  in  cnverns 
adjacent  to  volcanoes  ;  sometimes,  also,  in 
coal  mines.  It  is  found  in  combination 
with  most  of  the  metals.  W  hen  united  to 
iron,  it  forms  the  mineral  called  martial 
pyrites,  or  sulphur  pyrites.  All  the  ores 
known  by  the  name  of  pyrites — of  which 
there  are  a  vast  variety — are  combinations 
of  sulphur  with  different  metals;  and 
hence  the  names  of  copper,  tin,  arseniacal 
&c.  pyrites.  It  exists,  likewise,  in  combi¬ 
nation  with  alurnine  and  lime;  it  then 
constitutes  different  kinds  of  schisms,  or 
alum  ores. 

Physical  Properties  — Sulphur  is  a  coin- 
bus  tilde,  dry,  and  very  brittle  body, 
of  a  pale  lemon-yellow  colour.  Its  specific 
gravity  is  1.990.  It  is  destitute  of  odour, 
except  when  rubbed  or  heated.  It  is  of  a 
peculiar  faint  taste.  It  frequently  crys¬ 
tallizes  in  entire  or  truncated  octahedra, 
or  in  needles.  If  a  piece  of  sulphur  of  a 
considerable  size  be  very  gently  heated,  as 
for  example,  by  holding  it  in  the  hand 
and  squeezing  it  firmly,  it  breaks  to  pieces 
with  a  crackling  noise.  It  is  a  non-con¬ 
ductor  of  electricity,  and  hence  it  becomes 
electric  by  friction.  When  heated,  it  first 
softens  before  it  melts,  and  its  fusion  com¬ 
mences  at  181#  Fahr. ;  at  289°  it  becomes 
volatilized,  and  takes  fire  at  302*.  In  the 
beginning  of  fusion  it  is  very  fluid,  but  by 
continuing  the  heat  it  grows  tough,  and 
its  colour  changes  to  a  reddish  brown.  If 
in  this  condition  it  be  poured  into  water, 
it  remains  as  soft  as  wax,  and  yields  to 
any  impression.  In  time,  however,  it 
hardens  again,  and  recovers  its  former 
consistence. 

It  unites  with  most  of  the  earths  and 
with  all  alkalis,  and  becomes  soluble, 
when  thus  combined,  in  water.  It  unites 
to  most  of  the  metals,  and  renders  them 
brittle  and  fusible.  It  is  soluble  in  oils  ; 
water  takes  up  a  minute  quantity,  as  does 
ardent  spirit,  by  means  of  heat  It  dis¬ 
solves  in  hydrogen  gas.  It  d<a-s  not  com¬ 
bine  with  charcoal,  but  unites  to  phospho¬ 
rus  by  fusion. 

‘Sulphur,  like  all  combustible  bodies, 
burns  in  proportion  to  the  quantity  of 
oxygen  which  combines  with  it.  Sulphur, 
heated  in  a  close  vessel,  sublimes  without 
alteration.  It  is  not  changed  by  exposure 
to  air.  It  is  attacked  by  the  nitric  acid 
when  poured  on  it  in  its  fused  state. 

If  melted  sulphur  be  exposed  in  the 
open  air  to  an  increase  of  heat,  it  takes 
fire  and  burns  with  a  blue  flame  and  suffo- 
eating  vapour.  The  result  of  this  combus¬ 


tion  is  sulphureous  acid.  According  to 
the  slow  or  rapid  combustion,  it  absorbs 
different  quantities  of  oxygen,  and  the 
produced  acid  differs  in  its  properties. 

A  prodigious  quantity  of  sulphur  is  ob¬ 
tained  from  Solfatara,  in  Italy.  This 

volcanic  country  everywhere  exhibits 
#  * 

marks  of  the  agency  of  subterraneous 
fires.  Almost  all  the  ground  is  bare  and 
white;  and  is  everywhere  sensibly  wanner 
than  the  atmosphere,  in  the  greatest  heat 
of  summer;  so  that  the  feet  of  persons 
walking  there  are  burnt  through  their 
shoes.  It  is  impossible  not  to  observe  the 
sulphur;  for  a  sulphureous  vapour,  which 
rises  through  different  apertures,  is  every¬ 
where  perceptible,  and  gives  reason  to  be¬ 
lieve,  that  there  is  a  subterraneous  fire 
underneath,  from  which  that  vapour  pro¬ 
ceeds. 

From  pyrites  sulphur  is  extracted,  in 
the  large  way,  by  the  following  process:  — 
Pyrites  is  broken  into  small  pieces,  and 
put  into  large  earthen  tubes,  which  are 
exposed  to  the  heat  of  a  furnace.  A  square 
vessel  of  cast  iron,  containing  water,  is 
connected  as  a  receiver  with  the  tube  in 
the  furnace.  T  he  action  of  the  fire  pro¬ 
ceeds.  and  the  sulphur,  being  thus  melted, 
is  gradually  accumulated  on  the  water  in 
the  receiver.  It  is  then  removed  from  this 
receiver,  and  melted  in  large  iron  ladles; 
in  consequence  of  which,  the  earthy  parts 
with  which  it  was  contaminated  are  made 
to  subside  to  the  bottom  of  the  ladle,  leav¬ 
ing  the  purified  sulphur  above.  It  is  then 
again  melted,  and  suffered  to  cool  gradu¬ 
ally,  in  order  to  free  it  from  the  rest  of 
the  impurities.  It  is  then  tolerably  pure, 
and  constitutes  the  sulphur  we  meet  with 
in  large  masses  or  lumps  in  the  market. 
In  order  to  form  it  into  rolls,  it  is  again 
melted  and  poured  into  cylindrical  wooden 
moulds;  in  these  it  takes  the  form  in 
which  we  usually  see  it  in  commerce,  as 
roll  sulphur. 

Mowers  of  sulphur,  as  thev  are  called, 
are  formed  by  subliming  purified  sulphur 
with  a  gentle  heat  in  close  rooms,  where 
the  sublimed  sulphur  is  collected  ;  though 
the  article  met  with  in  general  under  that 
name,  is  nothing  but  sulphur  finely  pow¬ 
dered. 


THE  GENERAL  REC  PE  BECK. 

While  Hard  Varnish — Take  of  gum 
mastich,  4oz.  ;  gum  juniper  or  sandrarh, 
3 oz.  ;  Venice  turpentine,  4  oz. ;  pounded 
glass  (to  prevent  the  gums  forming  an  im¬ 
penetrable  ma&g),  2  oz. ;  rectified  spirits 
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of  wine,  2  pints.  Dissolve  with  a  gentle 
heat  and  strain. 

Best  Bale  Body  Copal  Varn:sh. — Take 
of  gum  camphor,  £  oz.  ;  spirits  of  wine, 

I  pint.  Dissolve,  and  add  to  it  gum  copal, 
pounded  into  small  pieces,  4  oz.  ;  heat  it,  so 
that  the  bubbles  which  rise  may  be  count¬ 
ed,  and,  when  cold,  pour  off  the  clear  var¬ 
nish.  More  spirits  of  wine  may  be  added 
to  the  residuum. 

Crystal  Varnish. — Take  of  gum  mas- 
tieh,  3  oz.  ;  rectified  spirits  of  wine,  I 
pint.  Dissolve  by  a  gentle  heat,  and  pour 
ofF  the  clear  varnish. 

Gold  Lacquer. — Take  of  turmeric  root, 
well  bruised  in  a  mortar,  1  oz.  ;  saffron, 
20  grs.  ;  spirits  of  wine,  pint.  Let  it 
stand  a  week,  then  filter  the  tincture,  and 
add  gamboge,  1  oz.  ;  gum  sandrach,  2  oz.  ; 
gum  e&mi,  2  oz. ;  dragon’s  blood,  1  oz. ; 
seed  lac,  loz.;  all  pounded  small.  Dis¬ 
solve  by  a  gentle  heat,  and  pour  off  the 
clear  lacquer. 

Brunswick  Black  for  Varnishing  Grates. 
— Take  of  black  resin,  black  pitch,  of  each 

1  \  lb. ;  lamp  black,  sifted  very  fine,  4£  oz. ; 
spirits  of  turpentine,  3  pints.  Dissolve 
the  resin  and  pitch  in  the  turpentine  over 
a  very  slow  fire,  taking  great  care  that  it 
does  not  catch  fire.  The  vessel  should  not 
be  more  than  one-third  full.  W  hen  taken 
off,  stir  in  the  lamp  black.  This  is  a  cheap 
method  of  m  iking  this  varnish,  and  an¬ 
swers  the  purpose  well. 

Japan  Gold  Size. —  lake  of  gum  ammo- 
niacum,  4  oz. ;  linseed  oil,  f  oz.  Dissolve 
by  boiling,  and  thin  it  to  a  proper  con¬ 
sistence  with  spirits  of  turpentine. 

Black  Japan. — Take  of  boiled  linseed 
oil,  1  gallon  ;  burnt  umber,  8  oz. ;  asphal- 
tum,  3  oz.  Boil,  and  add  spirits  of  turpen¬ 
tine,  to  make  it  of  a  proper  consistence. 

Fine  Blue  Writing-Ink. — Make  a  solu¬ 
tion,  with  1  oz.  of  finely-powdered  verdi¬ 
gris  and  £  oz.  of  cream  of  tartar,  in  3  oz. 
of  water. 

Green  Writing-Ink.  —  Put  1  oz.  of  pow¬ 
dered  verdigris  to  a  quart  of  vinegar,  and, 
after  it  has  stood  three  days,  strain  off  the 
liquid;  then  dissolve  in  each  pint  of  this 
solution,  5  drachms  of  gum  Arabic,  and 

2  drachms  of  white  sugar. 


MISCELLANEA. 


Radiation  of  Heat. — Bright  polished  surfaces 
are  the  worst  radiators  of  heat ;  therefore  a  po¬ 
lished  silver  tea-urn  is  better  adapted  to  retain 
the  heat  of  the  water,  than  the  brown  dull-co¬ 
loured  one  generally  used.  A  tin  kettle  kept 
bright,  retains  the  heat  much  better  than  when 
left  to  get  coated  with  black.  Polished  fire-irons, 


standing  by  the  fire,  do  not  soon  become  heated, 
which  would  be  the  case  if  the  irons  were  rough 
and  unpolished ;  as  witness  a  common  kitchen- 
poker.  How  often  does  this,  by  standing  in  a 
corner  of  the  fire-place,  become  so  hot  as  not  to 
be  handled  with  impunity  ?  The  metal  helmets 
and  cuirass  worn  by  our  Life-guards,  are  a  cooler 
dress  than  might  be  at  first  imagined ;  for  the 
polished  metal  throws  off  the  rays  of  the  sun,  and 
never  acquires  much  heat ;  in  fact,  its  tempera¬ 
ture  is  not  so  much  increased  by  the  sun’s  influ¬ 
ence  a3  that  of  common  clothing.  The  rails 
about  steam-engines  are  polished,  to  retain  the 
heat;  whereas,  wrere  they  rough,  they  would  be 
powerful  radiators  of  heat.  Thus,  a  polished  sur¬ 
face,  if  the  fire  be  inside,  prevents  its  escaping, 
and  if  the  fire  be  outside,  then  it  prevents  its  en¬ 
tering,  as  in  the  helmet,  &c. 

Elements  of  Vegetation  — Vegetation,  or 
growth,  is  produced  by  the  action  of  certain  ele¬ 
mentary  gases  on  the  roots,  stems,  and  leaves  of 
plants,  and  of  which  the  earth  may  be  termed 
the  agent  through  which  the  application  is  made. 
The  elements  which  constitute  the  greatest  part 
of  organized  vegetable  matter,  are  oxygen,  hydro¬ 
gen,  and  carbon,  with,  in  some  of  the  products, 
a  little  of  azote.  But,  in  addition  to  these,  chlo¬ 
rine,  sulphur,  phosphorus,  calcium,  magnesium, 
silicum,  aluminum,  potassium,  and  sodium,  with 
small  portions  of  iron  and  manganese,  enter, 
either  in  their  simpler  or  more  complicated  ar¬ 
rangements,  into  the  fibre  and  texture  of  plants, 
or  into  the  agents  which  operate  upon  them. 
These  fifteen  elements,  by  the  power  of  chemical 
attraction,  unite  with  each  other  into  an  immense 
variety  of  substances,  and  compose  that  beautiful 
and  harmonious  assemblage  of  living  forms, 
which,  by  means  of  their  roots,  stems,  leaves, 
and  blossoms,  weave  the  verdant  and  flowery 
carpet  that  spring  extends  beneath  our  feet,  and 
that  the  summer  heightens  and  decorates  with  the 
most  glowing  and  animated  tints.  Before  they 
pass  into  the  more  complex  arrangement  of  plants, 
shrubs,  and  trees,  they  previously  unite  into  the 
simpler  elements  of  nature,  and  constitute  water, 
air,  acids,  alkalis,  and  various  salts.  These  lat¬ 
ter,  again,  are  acted  upon  by  the  powers  of 
growth,  and,  after  entering  with  the  sap  into  the 
system,  assimilate  to  the  organs,  and  assume  the 
characters  of  life.  Water  and  air,  which  are  of 
pre-eminent  importance  in  promoting  the  growth 
of  plants,  are  themselves  not  simple,  but  com¬ 
pound  bodies.  Water  is  composed  of  hydrogen 
and  oxygen ;  and  air  is  made  up  of  oxygen, 
azote,  and  carbonic  acid.  This  sufficiently  showrs 
by  what  a  complicated  mixture  of  elementary 
bodies  vegetation  is  produced.  One  is  not  able 
to  contemplate  the  putrefactive  process,  and  the 
uses  it  serves  in  the  vegetable  kingdom,  without 
being  struck  by  the  admirable  contrivance  of  the 
Creator,  to  remove  from  our  sight  the  putrid  re¬ 
mains  of  animal  and  vegetable  bodies,  and  change 
them  into  new  and  nutritious  forms.  The  beauty 
of  the  universe  would  have  been  marred,  and  our 
senses  continually  offended,  without  this  expe¬ 
dient  of  putrefaction,  which  sweeps  away  all 
trace  of  former  organized  beings,  by  converting 
them  into  pure  and  uncontaminated  gases.  In  a 
similar  manner,  the  excrementitious  matter  pass¬ 
ing  from  animals  is  disposed  of.  In  the  form  of 
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manures,  il  is  buried  in  the  ground,  which  ah-  / 
sorbs  ail  it*  noxious  effluvia;  and,  in  place  of 
exciting  in  u*  revolting  sensations,  it  becomes 
the  most  powerful  restorative  of  our  exhausted 
fields.  There  il  is  decomposed  by  the  solvent 
power*  of  heal  and  water,  and  supplies  abund¬ 
ance  of  nourishment  to  the  grasses  and  corn  ve¬ 
getating  over  it.  Thus,  the  soil  supports  plants, 
plants  support  animals,  and  animals  and  plants 
support  man  ;  while  the  soil,  again,  absorbs  the 
whole,  in  order  to  pursue  the  same  everlasting 
process. 

Bank  Xotes. — The  Bank  of  England,  un¬ 
questionably  the  largest  establishment  of  its  kind 
in  Europe,  was  projected  by  Mr.  William  Pater¬ 
son,  a  native  of  Dumfrieshirc,  in  16114.  He  was 
assisted  by  Mr.  Michael  Godfrey,  a  merchant. 
The  scheme  having  received  the  sanction  and 
support  of  Government,  to  whom  the  whole  of 
the  capital  was  to  be  lent,  the  subscription  was 
filled  in  ten  days  from  its  being  first  opened ; 
and, on  the  27th  July,  161*1,  the  Bank  received 
its  charter  of  a  corporation.  Shortly  uflcr  its 
first  establishment,  the  Bank  was  involved  in 
some  difficulties,  and  was  obliged,  in  1696,  to 
suspend  the  payment  of  its  notes.  However, 
having  received  assistance  from  Government,  this 
difficulty  was  soon  surmounted.  The  same  kind 
of  event  took  place  again  in  1797.  In  the  year 
1759,  the  Bank  began  to  issue  notes  for  10/.,  hav¬ 
ing  previously  not  put  any  into  circulation  below 
20/.  Notes  of  5/.  value  wetc  first  issued  in  1793, 
and  in  March,  1796,  1/.  and  2/.  notes  were 
brought  into  use.  The  issue  of  the  latter,  except 
in  one  partial  instance,  ceased,  in  fact,  in  1821, 
and,  by  law,  on  the  5th  of  April,  1829 ;  since 
w  hich  time,  51.  is  the  smallest  sum  for  which  any 
bank  in  England  may  send  forth  its  notes  pay¬ 
able  to  bearer. 

Remarkable  Hail  Storm. — A  violent  hail 
storm  occurred  at  Onox,  in  the  Jura,  a  few  days 
since.  The  stones  were  many  of  the  size  of  eggs, 
and  upwards  of  twenty  were  collected  by  one 
person,  each  weighing,  it  is  stated,  nearly  three 
pounds.  The  Clermont  papers  mention  a  similar 
storm  as  having  ravaged  some  districts  in  the 
Limagne  of  Auvergne  nearly  at  the  same  time. 

INSTITUTIONS. 

LECTURES  DCHING  TUB  WRF.K. 

London  Mechae.ws'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  Aug. 

4,  K.  J.  Hytrhc,  Esq.,  on  Phrenology.  Fri¬ 
day,  Aug.  6,  T.  J.  Serle,  Esq.,  on  the  History 
of  France  in  the  13th  and  14th  Centuries. 
Second  Drama,  "  the  Minister  and  the  Queen." 
At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution. 

G  and  7.  Great  Smith  Street.  —  Thursday, 
Aug  5,  J.  Wilson,  Esq.,  on  Scottish  Music 
and  Scottish  Song.  At  half  past  eight. 

/?.  rnumdsey  and  Rothcrhithe  Literary  and  Scien¬ 
tific  Institution,  4|,  Church  Street,  Rothet- 
hithc. — Monday,  Aug.  2,  Mr.  I.owthw-aitc's  Se 
cond  Lecture  on  Chemistry.  At  half-past  eight 
precisely. 


The  best  method  of  preparing  copying-ink?  I 
have  endeavoured  to  make  it,  by  adding  sugar  to 
common  ink  ;  but  do  not  find  it  answer  well. 

J.  H. 

How  the  galvanic  battery  is  set  in  motion,  and 
how  stopped;  does  it  matter  about  the  thickness 
of  the  capper  or  zinc  plates,  and  is  mercury  used  ? 

J.  Bloomfield. 

IIow  to  take  grease  spots  out  of  paper  ?  It  is 
supposed  by  the  most  eminent  philosophers,  that 
the  sun  is  surroiuuled  with  a  luminous  atmo¬ 
sphere,  which  causes  light;  if  so,  what  is  the 
cause  of  its  heat ;  and  how  is  heat  produced  by  the 
rays  of  the  sun,  when  they  are  collected  into  a 
point  by  a  burning  lens?  E  L. 

How  the  common  soda  (used  for  washing)  is 
obtained?  Gamma. 

1.  The  advantage  to  be  gained  by  amalgamat¬ 
ing  the  zinc  plates  for  the  clectrograph  ?  2. 

Mliere  is  the  best  and  cheapest  place  to  purchase 
sulphate  of  copper?  I  have  found  the  quality 
vary  so  much,  that  I  cannot  depend  on  what  I 
have  lately  purchased.  8.  Is  there  any  guide  by 
which  I  may  always  keep  my  solution  properly 
saturated  with  the  sulphate?  4.  Is  it  absolutely 
necessary  that  the  vessel  for  the  positive  pole  of  a 
sustaining  battery  must  be  very  deep  and  round ; 
and  where  such  vessels  are  to  be  purchased? 
5.  The  best  way  of  taking  out  stains  of  fruit,  icc., 
from  woollen  cloth  ?  J.  H.  Josephs. 

The  best  w  ay  to  decipher  illegible  inscriptions 
on  old  coins ;  or  the  best  work  to  consult  on  that 
subject?  W.  R.  Fitzgerald. 


TO  CORRESPONDENTS. 

J.  E. — Bramah's  hydrostatic  presses  may  be  ob¬ 
tain'd  from  Bramah  and  Robinson,  engineers, 
Luuer  Be Ig rave  Place,  Pimlico.  Wt  do  not 
know  of  any  other  better  adapted  for  the  pur¬ 
pose. 

J.  S. — He  trill  find  a  full  description  of  a  high- 
pressure  steam-engine  in  the  Penny  Mechanic, 
.Vo.  1,  Vol.  1.  Mercury  is  sold  by  wholesale 
dealers,  at  from  8i.  9riL  to  As.  per  pound,  act'ord- 
ing  to  the  state  of  the  market. 

J.  L.  W.fRochdale,  has  sent  us  a  puzzling  ques¬ 
tion,  or,  rather,  one  quite  unconnected  with  our 
Work.  Surely  he  and  his  friends  can  get  the 
information  required  from  some  musician  in 
their  own  town. 

Robertus  Beeklav — We  art  obliged  by  his  com¬ 
munications.  They  shall  have  our  atttntion 

in  due  course. 

A  Poor  Working  Man  will  find  some  of  his 
inquiries  attended  to  among  the  recipes. 

E.  L.'s  pajwrs  shall  be  inserted  in  our  next. 


London:  Printed  afTinsCiT*  Press,'’ 1,  Long 
Lane,  Aldersgate,  by  D.  A.  Docdnet  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Hkegee,  Holywell  Street,  Strand; 
and  may  be  had  of  ail  Booksellers  and  News¬ 
men  in  Town  and  Country. 
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CHEAP  O AS-TR A N S F E R HER. 

(Sec  Engraving,  front  pnge.) 

a  ii  a  glass,  about  sixteen  inches  long  and 
baLf-au  inch  in  diameter;  H  it,  a  solid 
plunger,  with  strong  wire  and  handle;  c, 
a  brass  ferrule,  to  be  cemented  into  the 
glass  tube. 

For  use,  push  the  plunger  or  piston 
down  the  tube,  close  to  the  ferrule,  and 
screw  the  stop-cock  of  the  gas-jar  over  toe 
pneumatic  trough  into  the  ferrule  ;  turn 
the  stop-cock,  draw  the  piston  up  to  the 
top  of  the  tube,  and  turn  the  top  back. 
The  quantity  of  gas  in  the  tube  may  be 
deducted  from  the  quantity  in  the  gradu¬ 
ated  glass  air-jar. 

Robertus  Heckle. 

CHEAP  RETORT  STAND. 

(See  Kngiaving,  front  page.) 

o,  a  hoard  eighteen  inches  wide,  twelve 
inches  long;  b  b>  two  pieces  of  wood,  six¬ 
teen  inches  high,  morticed  to  the  hoard,  a, 
with  holes  for  two  pins  to  support  the 
wire,  c;  c,  wire  to  support  retorts,  evapo¬ 
rating  basins,  Ac.  ;  d  d,  two  pins  to  sup¬ 
port  c  ;  e,  a  section  of  c  ;  /,  a  lamp.  The 
support,  c,  must  he  made  of  wire,  one 
quarter  of  an  inch  thick.  Any  blacksmith 
will  make  one  cheap. 

Robertus  Beckl.e. 


DESCRIPTIVE  GEOLOGY. 

No.  XI. 

ORGANIC  REMAINS  OF  SILURIAN  SYSTEM. 

The  organic  remains  of  this  system  are 
most  abundant  in  the  limestones  (e.  g. 
Wenlor k  and  Aymestry  limestone),  in  cal- 
careo- argillaceous  layers  (e.  g.  Builth  and 
Mandeilo  flags)  ;  or  in  layers  of  shale  and 
sandstone,  associated  with  such  calcareous 
deposits. 

I  he  following  is  a  summary  of  the  fos- 
s.ls  which  had  been  discovered,  up  to  lb3l , 
in  this  series  of  rocks: — 

Plants,  1  l  species — viz.  sea  weeds  (Al¬ 
ga*).  2  ;  I  quisetacea  (plants  of  the  charac¬ 
ter  of  mare's- tail*),  2  ;  Ferns  (Alices),  5  ; 
Lycopodiace®  (an  order  consisting  chiefly 


•  Tbe  tnare  vuil  i».  according  to  Dr.  Mantel] 
in  hi#  ‘  \\  onders  of  Geo’ogy/  an  elegant  plant' 
having  a  succulent  erect. jointed  stem,  with  atto. 
nnatad  foliage  growing  in  whirls  round  the  joint* 
the  latter  being  protected  by  a  distinct  striated 
sheath.  The  parts  of  fructification  constitute  a 
scaly  catkin  at  the  apex  of  the  stem. 


iNic  and  chemist. 

of  moss  like  plants),  2  ;  and  Astcrophvl- 
,  1 . 

Polyparia,  87  species — viz.  Fibrosa,  7  ; 
Corticifera,  2  ;  Cellutifera,  1-1 ;  Lnmelli- 
fera,  34. 

Crinoidea,  34  species. 

Conchifera  (a  class  of  molluscous  ani¬ 
mals,  protected  by  shells,  consisting  of 
two  principal  pieces ;  shells  commonly 
known  under  the  denomination  of  bi¬ 
valves),  206  species  —  viz  Plagimyona, 
55;  Mesomyona,  23  ;  lJrachiopoda,  l?8. 

Gasteropoda  (an  idea  of  this  class  of 
molluscous  animals  may  he  formed  from 
the  slugs  and  shell  snails),  64  species— viz. 
Holostomata,  68 ;  Folenostomata,  6. 

Cephalopoda,  70  species — viz.  Monotho- 
lamia,  II  ;  Polythalamia,  00. 

Annulosa,  4  species. 

Crustacea,  65  species. 

Fishes.  A  bed  of  fragments  of  fish 
bones  and  teeth  occur*  in  the  Ludlow  for¬ 
mation. 

Belonging  to  the  Crustacea  in  these  by¬ 
gone  ages  of  the  world,  there  existed  a 
very  curious  animal — the  irilobite;  so 
called,  from  its  body  being  composed  of 
three  longitudinal  divisions  or  lobes.  It 
had  a  head  and  eyes,  below  which  was  a 
body  of  no  great  length,  covered  with 
shelly  plates  in  the  manner  of  a  lobster’s 
tail,  and  terminatingin  a  narrow  rounded 
point.  It  is  supposed  that  it  had  soft  pad¬ 
dles  to  make  way  through  the  water, 
which  have  not,  of  course,  been  preserved. 
But  the  most  interesting  feature  in  it 
was  its  eye,  of  which  several  specimens 
have  been  obtained  in  a  nearly  entire 
state.  This  organ  was  formed  with  400 
spherical  lenses,  in  separate  compart¬ 
ments,  on  the  surface  of  a  cornea  project¬ 
ing  conically  upwards,  so  that  the  animal, 
in  its  usual  place  at  the  bottoms  of  waters, 
could  see  everything  around. 

This  little  organ  of  a  trivial  animal  car¬ 
ries,  to  i(  that  most  excellent  and  noble 
creature  of  the  world,  the  principal  and 
mighty  work  of  God  and  the  wonder  of 
nature” — man,  the  certain  knowledge 
that,  millions  of  years  antecedent  to  that 
latest  point  in  the  stages  of  animal  cre¬ 
ation,  when  the  fiat  of  the  I.ord  of  the 
universe  went  forth,  ‘‘  I^et  us  make  man”- — 
the  air  he  breathes,  and  the  light  by  which 
he  sees,  were  the  same  as  at  this  hour; 
and  that  the  sea  must  have  been,  in  gene¬ 
ral,  as  pure  as  it  is  now. 

The  only  recent  genus  that  possesses 
any*  affinity  to  this  animal,  is  the  serolis  ; 
several  species  of  which  inhabit  the  Straits 
of  Magellan. 

The  ammonite  w  as  a  beautiful  creature, 
likewise  in  existence  at  this  period  of  the 
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world’s  eventful  history.*  It  was,  evident¬ 
ly,  a  principal  agent  for  keeping  within 
hounds  the  mollusks,  &c.,  the  crustaceous, 
and,  perhaps,  the  fishes.  From  this  cir¬ 
cumstance  we  discover,  that  the  general 
law  of  Nature,  which  bids  all  to  eat  and 
be  eaten  in  their  turn,  was  in  operation  in 
our  infant  world  ;  the  ammonite  fulfilling 
its  destined  office  to  check  excess  in  the 
progress  of  life,  and  maintain  the  balance 
of  creation. 

II  EAT. 

No.  II. 

RADIATION. 

Radiation  of  heat  is  a  motion  of  its  par¬ 
ticles  in  rectilinear  directions,  diverging 
equally,  in  every  direction,  from  the  sur¬ 
face  of  heated  bodies,  either  luminous  or 
not.  This  heat  may  easily  be  proved  not 
to  be  conveyed  by  means  of  a  hot  current, 
since  all  the  heated  particles  would  ascend 
by  reason  of  their  comparative  lightness. 
It  is  believed  to  move  with  the  same  velo¬ 
city  as  light — viz.  192,000  miles  per  se¬ 
cond.  It  passes  freely  through  a  vacuum  ; 
it  also  passes  through  air  or  gas.  Radi¬ 
ation  is  very  ranid  at  first,  but  diminishes 
in  the  same  ratio  as  the  squares  of  the  dis¬ 
tances  from  the  radiating  point  increase. 
Sir  John  Leslie  proved,  that  velocity  of 
radiation  depends  more  upon  the  condition 
of  the  surface  of  radiating  bodies,  than 
upon  the  nature  of  their  substance  ;  and 
that  a  dark  and  rough  surface  radiates 
very  rapidly,  while  bright,  smooth,  metal¬ 
lic  surfaces — such  as  polished  gold,  silver, 
tin,  and  copper — seem  adverse  to  radia¬ 
tion.  The  rails  about  steam-engines  are 
polished,  to  retain  the  heat;  whereas, 
were  they  rough,  they  would  be  powerful 
radiators  of  beat.  A  polished  silver  tea¬ 
pot  will  retain  the  heat  of  the  water  longer 
than  one  of  a  black  or  rough  surface. 

In  determining  the  radiating  power  of 
different  substances,  Leslie  used  square 
tin  canisters,  which  were  coated  with  dif¬ 
ferent  substances,  and  which  were  filled 
with  hot  water.  The  surfaces  were  then 
successively  presented  to  a  reflector,  in 
the  focus  of  which  was  placed  the  bulb  of 
a  deferential  thermometer.  liy  experi¬ 
ments  conducted  in  this  way,  a  surface 
covered  with  lamp-black,  caused  a  rise  of 
temperature  of  100o;  a  papered  surface 
98;  a  glass  surface,  90;  a  metallic  sur¬ 
face,  12. 

f  *  In  No.  2  ot'“  Chambers'  Information  for  the 
People,”  will  be  found  a  description  of  this  ani¬ 
mal  :  it  belongs  to  the  class  cephalopoda. 


The  ravs  of  heat,  as  they  fall  upon  the 
surface  of  solids  or  liquids,  may  either  be 
reflected,  absorbed,  or  transmitted.  In 
the  first  and  third  cases,  the  temperature 
of  the  body  on  which  the  rays  fall,  is  en¬ 
tirely  unaffected  ;  in  the  second  it  is  in¬ 
creased. 

Heat,  falling  on  a  polished  metallic  sur¬ 
face,  is  capable  of  being  reflected  like 
light.  Those  surfaces  which  reflect  light 
most  perfectly,  are  not  equally  adapted  to 
the  reflection  of  heat.  Thus  a  glass  mir¬ 
ror,  which  reflects  light  most  perfectly, 
when  placed  before  the  fire,  scarcely  re¬ 
turns  any  heat,  and  the  mirror  itself  be¬ 
comes  warm.  Polished  metals  are  the 
best  reflectors  of  heat,  and  a  blackened 
surface  the  worst.  Those  surfaces  which 
are  adverse  to  radiation,  are  precisely 
such  as  promote  reflection  ;  hence  it  fol¬ 
lows  that  radiation  is  inversely  as  that  of 
reflection. 

Radiant  heat  is  absorbed  when  it  falls 
upon  painted  or  rough  surfaces,  and  causes 
an  increase  of  temperature.  Those  sur¬ 
faces  which  radiate  heat  most  readily, 
are  found  to  be  the  best  absorbers;  where¬ 
as,  those  which  radiate  feebly,  possess  the 
least  absorbing  power.  Lamp-black,  which 
is  the  best  radiator,  is  also  the  best  ab¬ 
sorber  of  heat;  polished  metals,  on  the 
contrary,  radiate  imperfectly,  and  absorb 
also  imperfectly.  Again,  those  surfaces 
which  increase  reflection,  are  adverse  to 
absorption,  and  vice  versa.  Hence,  it  may 
be  stated,  that  the  property  of  radiation  is 
directly  proportional  to  that  of  absorbing 
heat,  and  both  are  inversely  so  to  that  of 
reflection.  The  colour  of  surfaces  has  con¬ 
siderable  influence  over  the  absorption  of 
radiant  heat.  Dr.  Franklin  proved  (his, 
by  placing  pieces  of  different  coloured 
cloths  upon  the  surface  of  snow,  and  ex¬ 
posing  them  to  the  sun’s  rays ;  by  which 
means  he  found,  that  black  cloth  sank 
considerably  below  the  surface;  blue  al¬ 
most  as  much  ;  brown  evidently  less,  and 
white  least  of  all. 

Radiant  heat  is  found  capable  of  being 
transmitted,  though  in  small  quantities, 
through  transparent  bodies  of  the  denser 
kinds — such  as  the  diamond,  glass,  rock 
crystal,  &c.  The  solar  rays  pass  through 
glass  with  great  facility  without  heating 
it.  The  reality  of  the  transmission  of  heat 
through  glass  plates,  which  both  Leslie 
and  Brewster  supposed  to  arise  from  its 
being  absorbed  by  one  side,  conducted  to¬ 
wards  the  other,  and  then  radiated  from 
it,  is  now  sufficiently  established  by  latei 
experiments  instituted  by  M.  de  la  Roche. 
Heat  radiating  from  a  surface,  whose  tem¬ 
perature  is  lower  than  that  of  boiling  wr- 
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ter,  fails  to  penetrate  glass ;  but,  as  the 
temjrerature  of  the  radiating  power  in¬ 
creases,  the  rays  penetrate  the  glass  in 
greater  quantities.  Mellon!  found,  that 
of  loo  rays  incident  on  the  same  plate  of 
glass,  from  an  oil-lamp,  from  red-hot  pla¬ 
tinum,  from  blackened  copper  heated  to 
731®,  and  the  same  copper  heated  to  212®} 
the  number  of  transmitted  rays  were  77, 
67,  31,  and  12.  Hock  salt  is  the  only 
substance  which  is  perfectly  diatherman- 
ous.  Radiant  heat,  falling  on  pure  rock 
salt,  is  either  reflected  or  transmitted. 

The  formation  of  dew  is  explicable  on 
the  principle  of  the  radiation  of  heat.  I)ew, 
as  was  proved  by  1  >r.  Wells,  takes  place 
after  sunset,  when  the  weather  is  clear  and 
serene  ;  and  it  depends  upon  the  surface 
of  the  earth  radiating  more  heat  than  it 
receives  :  so  that  the  heat,  radiated  by  sub¬ 
stances  on  the  earth’s  surface  into  the  sur¬ 
rounding  space,  is  lost.  Nothing  is  pre¬ 
sent  in  the  atmosphere  to  exchange  rays 
with  them,  and  their  temperature,  conse¬ 
quently,  falls,  and  the  watery  vapour, 
which  comes  in  contact  with  them,  is  con¬ 
densed  and  deposited  in  the  form  of  dew. 
If,  on  the  contrary, there  are  clouds  in  the 
atmosphere  at  night,  the  heat  proceeding 
from  the  earth  is  radiated  back  again  by 
the  clouds,  and  the  ground  retains  nearly 
the  same  temperature  as  the  adjacent  por¬ 
tions  of  air,  and,  on  cloudy  nights,  there 
is  no  dew. 

expansion. 

W  hen  a  continued  addition  of  heat  is 
applied  to  any  body,  it  piomotes  the  re¬ 


pulsion  which  subsists  among  its  parti¬ 
cles,  by  overcoming  their  attraction  of  co¬ 
hesion  ;  so  that  heat,  on  entering  into  a 
body,  gradually  increases  the  mutual  dis¬ 
tance  of  the  integrant  molecules,  or,  in 
other  words,  expands.  It  is  a  general 
rule,  that  all  bodies  are  expanded  by  heat 
and  contracted  by  cold.  Gases  expand 
most,  liquids  come  next,  and  solids  last  of 
all.  The  expansion  of  solids  may  be  il¬ 
lustrated,  by  adapting  a  ring  to  an  iron 
rod,  the  latter  being  capable  of  passing 
through  the  former  when  cold.  If  the 
rod  is  heated,  it  will  be  found  that  it  will 
no  longer  pass  through  the  ring,  but,  on 
cooling,  will  assume  its  normal  dimen¬ 
sions.  The  iron  bands  or  tiers  of  carriage 
wheels,  are  applied  to  the  wooden  frame 
while  red  hot  and  in  an  expanded  state, 
but,  when  afterwards  cooled,  the  iron  con¬ 
tracts  and  binds  the  wheels  most  tightly. 
The  cause  of  the  g**eat  irregularities  in 
the  rate  of  going  of  clocks  and  watches,  is 
owing  to  their  works  being  expanded  and 
contracted  by  variations  of  temperature. 
Solids  expand  by  heat  in  different  ratios  ; 
and  this  effect  is  more  observable  in  me¬ 
tallic  bodies  than  in  any  other.  In  con¬ 
sequence  of  the  expansion  of  metals  by 
heat,  the  iron  railings  before  our  areas, 
&c.,  enlarge  the  sockets  in  which  they  are 
placed  ;  as  may  be  observed  in  walking 
the  streets  of  London.  The  observing 
man  will  notice  this  effect  of  heat  in  al¬ 
most  every  step  he  takes  in  life;  whether 
he  pursues  and  investigates  Nature  as  he 
finds  her,  or  directs  his  abilities  to  imitat¬ 
ing  her  in  the  arts. 


OF  THE  TOOLS  USED  IN  TURNING. 


Fio*.  1  5 


(Continued  from  page  266.) 
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In  turning  wood,  the  gouge,  fig.  1,  is*the 
first  tool  used,  as  no  other,vill  so  quickly 
reduce  its  irregularities.  Gouges  ere 
made  of  various  sizes ;  they  are  useful  in 
making  a  variety  of  concave  mouldings. 
The  chisel  follows  the  use  of  the  gouge ; 
its  cutting  edge  is  oblique  to  its  sides,  and 
formed  by  bevelling  both  the  upper  and 
under  surface.  In  using  it,  the  rest  is 
elevated  considerably  above  the  axis  of  the 


work.  The  gouge  and  the  chisel  are  the 
only  tools  held  above  the  level  of  the  axis ; 
and  the  chisel  is  the  only  tool,  the  edge  of 
which  is  formed  by  its  being  bevelled  on 
both  sides.  Fig.  2,  No.  1,  is  the  front, 
and  No.  2  the  profile  of  the  chisel. 

I  ig.  3  is  a  right-side  tool,  with  two 
cutting  edges — namely,  a  side  and  an  end 
edge  ;  so  that  to  cut  at  once  both  the  bot¬ 
tom  and  the  side  of  the  cavity.  \\  hen 


T1IE  PENNY*  MECHANIC  AND  CHEMIST. 


285 


this  is  used,  the  bevel  which  forms  the  edge 
is  downwards. 

Fig.  4,  the  round  tool.  Though  the 
gouge  is  generally  used  to  form,  and  some¬ 
times  finish,  concave  mouldings,  yet  it  is 
very  difficult  in  whetting,  to  give  it  a  re¬ 
gular  convexity.  The  round  tool,  which 
may  he  formed  with  considerable  exact¬ 
ness,  is  a  useful  assistant  for  the  same 
purpose.  Some  workmen  choose  to  have 
point-tools  (see  fig.  5)  for  making  nicks 
or  small  mouldings,  as  well  as  finishing 
the  shoulders  and  flat  ends  of  work. 

The  tools  included  under  the  general 
term  inside  tools,  for  turning  out  hollows 

Figs.  10  11  12  13  14 


Turning-gravers,  triangular  and  square 
tools,  with  various  other  nameless  sorts, 
the  contrivance  of  individual  skill,  are 
used  in  turning  hard  bodies — such  as  bone, 
ivory,  and  metals.  W  hen  the  turning- 
graver,  fig.  15,  is  used,  it  is  the  first  tool 
taken  to  iron  and  steel.  The  tool,  fig.  16, 
of  which  No.  1  is  the  front,  and  No,  2  the 
profile,  is  often  used  instead  of  the  graver, 
and  cuts  extremely  well.  In  a  powerful 
lathe,  the  tool,  fig.  17,  is  a  very  useful  one 
for  iron. 

The  tool,  fig.  18,  is  intended  to  turn 
the  flat  heads  of  the  small  brass  nails  used 
in  fastening  the  sheating  upon  ships.  A 
square  hole,  which  just  admits  the  shank 
of  the  nail,  is  made  in  the  end  of  the  man¬ 
drel  ;  the  nail  is  placed  in  this  hole,  the 
fly-wheel  set  a-going,  and  the  tool  applied 
so  that  the  notch  shall  touch  the  rim,  and 
the  lower  part  of  the  tool  the  face  of  the 
head  ;  then,  as  the  parts  of  the  tool,  thus 
applied,  have  both  cutting  edges,  the  rim 
and  the  face  of  the  head  are  both  instant¬ 
ly  turned. 


ON  CUTTING  SCREWS  IN  THE  LATHE. 

The  art  of  cutting  screws  in  the  lathe, 
constitutes  one  of  the  most  curious  and 
Hseful  branches  in  the  art  of  turning, 
and  an  attainment  commonly  considered 
among  turners  one  of  the  most  decisive 
proofs  of  skill  that  can  be  exhibited. 

In  proportion  as  the  art  of  cutting 
screws  has  been  cultivated,  the  methods 
by  which  the  object  might  be  accoraplish- 


and  cups  of  all  descriptions,  exhibit  the 
greatest  variety  of  shapes,  and  exercise 
most  the  judgment  of  the  artist  in  suiting 
them  to  his  wants.  The  forms  exhibited 
in  figs.  6,7,  8,  9,  and  10,  are  some  of  the 
most  useful.  The  parting-tool,  fig.  11,  is 
used  for  making  deep  incisions,  and  cut¬ 
ting  off  any  part  of  the  work. 

The  drill  for  making  holes  is  shown  at 
fig.  12;  the  wrork  being  fastened  to  the 
chuck,  the  drill  is  held  against  it,  while 
the  tool  is  steadied  upon  the  rest.  The 
outside  screw-tool,  fig.  18,  and  the  inside 
screw-tool,  fig.  1 4,  are  explained  in  the  sec¬ 
tion  on  turning  screws. 

15  16  17  18 


ed.  have  been  diversified.  We  shall  no- 

* 

tice  some  of  those  contrivances  which  are 
least  expensive,  most  easily  reducible  to 
practice,  and  most  suitable  for  general 
use. 

If  the  screw-tool,  fig.  13,  be  opposed  to 
a  cylinder  revolving  in  a  lathe,  and,  at 
the  same  time,  be  moved  along  the  rest, 
with  a  regular  horizontal  motion,  it  will 
cut  a  screw  on  that  cylinder,  the  threads 
of  which  will  fill  the  angular  spaces  be¬ 
tween  the  teeth  of  the  tool.  Fig.  13  is  an 
outside  screw-tool.  If  the  cylinder  had 
been  hollow,  and  intended  to  be  screwed 
internally,  the  inside  screw-tool,  fig.  14, 
must  have  been  used,  ivhich,  when  pressed 
against  the  side  of  the  cavity,  while  drawn 
out  horizontally  as  the  cylinder  revolved, 
would  have  produced  the  desired  effect. 
There  is  some  difficulty  in  acquiring  the 
art  of  cutting  screw's  in  this  manner, 
though  the  process  is  in  very  general  use 
among  experienced  turners.  To  obviate 
every  disadvantage  wffiich  attends  it,  and 
insure  perfect  precision  in  the  operation, 
was  the  object  of  the  invention  of  the  tra¬ 
versing  mandrel.  Of  this  ingenious  con¬ 
trivance,  we  will  next,  therefore,  endea¬ 
vour  to  give  the  reader  a  description. 

At  the  end  of  the  mandrel,  E,  ate,  there 
is  a  screw  about  two  inches  long,  Ihe 
thread  of  which  is  like  that  intended  to 
be  made.  Upon  this  screw,  called  the 
guide,  is  fitted  a  piece  of  wood,  the  mo¬ 
tion  of  which  is  entirely  prevented  by  any 
mode  of  fastening  which  may  be  found 
convenient.  The  piece  of  steel  on  the 
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headstock,  c,  which  falls  into  the  groove 
of  the  mandrel,  and  hinders  its  horizontal 
movement,  being  withdrawn,  and  the  great 
wheel  turned,  the  mandrel  assumes  at 
once  a  rotary  and  rectilinear  motion, 
which  is  continued  till  it  has  gone  so  far, 
that  the  screw,  e ,  can  no  longer  turn  in 


the  piece  of  wood.  If,  as  soon  as  this  cir¬ 
cumstance  occurs,  or  a  little  sooner,  the 
great  wheel  he  turnpd  the  contrary  way, 
the  rotary  and  rectilinear  motion  of  the 
mandrel  immediately  takes  place  again, 
but  in  a  reversed  direction.  This  com¬ 
pound  motion  of  the  mandrel,  is  precisely 
what  is  wanted  to  facilitate  the  use  of  the 
screw  tool,  which,  while  it  is  going  on, 
only  requires  to  be  held  steadily  upon  the 
rest  against  the  revolving  body,  and  the 
screw  will  he  produced.  It  is  customary 
to  cut  three  or  four  screws,  of  different 
threads,  one  behind  another,  upon  a  tra¬ 
versing  mandrel,  as  a  single  one  would  he 
of  limited  use  ;  but  the  length  of  so  many 
together  is  awkward  and  inconvenient. 
It  is  better  to  make  a  concave  screw  in 
the  end  of  the  mandrel,  to  which  any  va¬ 
riety  of  convex  or  guide-screws  may  be  at¬ 
tached.  The  revolution  of  the  screw, 
without  the  mandrel,  may  he  prevented 
by  a  screw,  z,  near  the  end  of  the  latter. 
With  respect  to  the  mode  of  fastening  the 
wood  in  which  the  guide-screw  turns,  a 
word  may  he  expected.  Let  a  stock  or 
horizontal  piece,  w,  be  screwed  to,  or  cast 
along  with,  the  headstock,  c;  let  the  end 
of  it  be  tapped  to  receive  the  screw,  jr, 
which  must  be  taken  out  previously  to 
fixing  the  wood  upon  the  guide-screw,  e. 
When  the  wood  is  in  its  proper  place  upon 
the  guide,  it  must  hang  down  over  the 
stock,  w  ;  and  there  must  he  a  hole  in  it 
just  large  enough  to  admit  the  screw,  .r, 
by  which  it  can  then  be  made  perfectly 
•ecure.  E.  L. 

THE  ORIGIN  OF  .ARCHITECTURE. 

((' out. nurd  from  p.  201.) 

The  term  architecture  is  derived  from 
the  name  of  its  professor,  architect.  It 
is  derived  from  the  Latin,  to  build,  to 
cover.  It  may  be  asked,  W  hat  standard 
of  beauty  is  there  in  this  art,  on  which 


taste  may  he  formed  ?  Though,  it  must 
he  obvious,  that,  like  other  children  of  the 
imagination,  such  as  poetry  and  music,  no 
other  can  he  assigned  than  such  composi¬ 
tions  and  modes  of  arrangement  as,  by 
their  harmony  and  simplicity,  attract  the 
attention  of  the  rudest  mind,  which  is 
pleased  without  being  conscious  why; 
and  of  the  most  learned  or  practised, 
which  discover*  in  them  those  proportions 
and  peculiarities  of  form,  which  always 
produce  the  most  pleasing  impressions, 
and  appear  to  be  dictated  by  Nature. 
Painting  and  sculpture  have,  to  u  certain 
extent,  their  originals  in  the  external 
works  of  nature  ;  so  that  the  most  unculti¬ 
vated  taste  may  he  gratified,  or  otherwise, 
with  them,  as  their  works  are  faithful  or 
unfaithful  imitations.  Music  is  more  ar¬ 
tificial,  and  the  taste  must  lie  cultivated, 
to  judge  of  and  enjoy  its  higher  produc¬ 
tions  ;  but  architecture  is  purely  conven¬ 
tional,  requiring  a  knowledge  of  its  sys¬ 
tem,  and  a  mind  informed  as  to  the  prin¬ 
ciple  on  which  it  depends  for  beauty,  even 
on  its  appreciation.  Algarotti,  speaking 
of  the  absence  of  anything  in  nature  on 
which  architecture  may  he  modelled,  says, 
u  \\  ith  good  reason  it  may  be  said  to  hold 
the  same  place  among  the  arts,  that  meta¬ 
physics  does  among  the  sciences.” 

EGYPTIAN  ARCHITECTURE. 

No  nation  that  ever  existed  within  the 
annals  of  the  human  race,  has  left  struc¬ 
tures  that,  in  extent,  magnificence,  and 
grandeur,  can  vie  with  those  of  artcient 
Egypt.  We  have  the  authority  of  histo¬ 
rians  for  believing,  that  there  were  others 
in  the  same  country  which  no  longer  ex¬ 
ist,  that  must  have  surpassed  those  which 
do  remain;  and  they  speak,  also,  of  the 
cities  of  Assyria,  as  unparalleled  in  the 
extent  and  splendour  of  their  edifices, 
whose  sites  even  are  not  now  determin¬ 
able.  The  pyramids,  however — mauso¬ 
leums  of  a  nation — and  the  temples — mo¬ 
numents  of  human  folly — speak  more 
strongly  than  any  historian  can,  and  com¬ 
pel  our  belief  of  what  they  have  been  by 
what  they  are  ;  whereas,  the  others  do  not 
exist  but  in  a  name.  Nineveh  and  Ba- 
bylon  were,  but  Thebes  and  Memphis 
still  remain.  It  is  strange,  indeed,  that 
a  people  who  displayed  such  energies  in 
the  construction  of  tombs,  pyramids,  and 
temples,  should  have  left  no  work  of  any 
description  that  could  he  applied  to  any 
useful  purpose.  Denou,  speaking  of 
I  hehes.  says,  “  .Still  temples— nothing  but 
temples;  not  a  vestige  of  the  hundred 
cates,  so  celebrated  in  history;  no  walls, 
quays,  bridges,  baths,  or  theatres;  not  a 
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single  edifice  of  public  utility  or  conve¬ 
nience.  Notwithstanding  all  the  pains  I 
have  taken  in  the  research,  I  could  find 
nothing  but  temples,  walls  covered  with 
obscure  emblems,  and  hieroglyphics  which 
attested  the  ascendency  of  the  priesthood, 
who  still  seemed  to  reign  over  the  mighty 
ruins,  and  whose  empire  constantly  haunt¬ 
ed  my  imagination.”  Hamilton  says, 
“  In  Egyptian  architecture  there  is  an 
uniformity  of  structure,  both  in  the  orna¬ 
ments  and  in  the  masses,  which,-  if  not 
assisted  by  other  circumstances,  reduces  us 
to  mere  conjecture;  and  that  not  only  for 
the  difference  of  a  century  or  two,  but, 
perhaps,  for  a  thousand  years.’’  M.  Cha- 
pollion  attributes  most  of  the  existing 
ruins  in  Upper  Egypt  (anterior  to  the 
Persian  invasion),  to  Sesostris  (Pharaoh), 
the  first  of  the  nineteenth  dynasty.  The 
immense  ruins  at  Thebes  are  proved  by 
that  gentleman  to  be  those  of  the  Palatial 
Temple  of  Ramases  the  Great,  or  Sesos¬ 
tris,  and  which  are,  therefore,  called  the 
Rhanisseion ;  the  ruins  at  Luxor  being 
those  of  the  Memnonium  ;  that  edifice,  or 
series  of  edifices,  having  been  constructed 
by  Amenophis  Memnon,  of  the  eighteenth 
dynasty,  one  of  the  good  and  beneficent 
princes  by  whom  the  children  of  Israel 
were  protected  during  their  sojourn  in 
Egypt.  All  the  Pharaonic  monuments, 
indeed,  throughout  Egypt  and  Nubia,  are 
wonders  of  science  and  art.  The  struc¬ 
ture  of  Ombes,  Apollinopolis  Magna  (a 
temple),  and  Latopolis,  between  Thebes 
and  the  cataract,  M.  Chapollion  deter¬ 
mines  to  be  generally  of  the  age  of  the 
Ptolemies,  and  some  even  of  the  Roman 
dominion;  all,  however,  of  these,  of  com¬ 
parative  modern  date,  are  evidently  resto¬ 
rations  ;  others,  probably,  of  the  earliest 
ages,  having  occupied  the  same  site.  In¬ 
deed  M.  Chapollion  asserts  generally,  that 
the  Ptolemies,  &c.,  and  the  Ethiopian 
Kgamenes  himself,  only  rebuilt  temples 
where  they  had  already  stood  in^the  times 
of  Pharaoh,  and  to  the  same  divinities 
that  had  already  been  worshipped  there. 
He  goes  on  to  say,  that  the  religious  sys¬ 
tem  of  the  people  was  such  a  complete 
whole,  so  connected  in  all  its  parts,  and 
fixed  from  time  immemorial  in  so  abso¬ 
lute  and  precise  a  manner,  that  the  domi¬ 
nion  of  the  Greeks  and  Romans  did  not 
produce  any  innovation.  The  Ptolemies 
and  Cresars  only  restored  in  Nubia  what 
the  Persians  had  destroyed,  and  rebuilt 
temples  where  they  had  formerly  stood, 
and  dedicated  them  to  the  same  gods. 

(To  be  continued.) 
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Treacle  Beer. — Take  J£lb.  of  hops,  and 
boil  them  for  one  hour  in  36  gallons  of 
water  ;  then  add  14  lbs.  of  treacle,  and  put 
it  into  a  cask  with  a  little  yeast,  and  fer¬ 
ment. 

Scouring  Drops  for  Removing  Spots , 
Grease ,  Qc.,  from  Linen  or  any  other  Sub¬ 
stance. —  Take  of  spirits  of  turpentine  and 
essence  of  lemons,  of  each  1  oz.  The  es¬ 
sence  must  be  newly  made,  or  it  will  leave 
a  circle  round  the  spot. 

Furniture  Oil  for  Polishing  and  Stain¬ 
ing  Mahogany — Take  of  linseed  oil,  1  gal¬ 
lon  ;  alkanet  root,  3  oz. ;  rose  pink,  1  oz. 
Boil  them  together  ten  minutes,  and  strain 
so  that  the  oil  be  quite  clear.  The  furni¬ 
ture  should  be  well  rubbed  with  it  every 
day,  until  the  polish  is  brought  up,  which 
will  be  more  durable  than  any  other. 

An  excellent  Embrocation  for  Sprains, 
8(c. — Take  of  soft  soap,  1  oz. ;  spirits  of 
wine,  4  oz.  ;  oil  of  rosemary,  2  drachms  ; 
camphor,  2  drachms.  Dissolve  the  cam¬ 
phor  in  the  spirits  of  wine,  then  add  it  to 
the  other  ingredients. 

Mixture,  for  Destroying  Bugs. — Take  of 
corrosive  sublimate,  2  drachms  ;  spirits  of 
wine,  8  oz.  Rub  them  well  together  in  a 
mortar  until  the  sublimate  is  dissolved  ; 
then  add  ^  pint  of  spirits  of  turpentine. 
This  is  an  effectual  destroyer  of  bugs  ; 
but,  being  a  strong  poison,  great  care 
should  be  taken  in  using  it. 

Powder  for  Cleaning  Plate. Take  of 
mercury,  with  chalk  (which  maybe  bought 
at  any  chemist’s  for  4d.),  1  oz.  ;  prepared 
chalk,  4  oz.  Mix  well  together,  and  rub 
the  plate  with  it.  It  may  be  moistened 
with  a  little  water. 

An  excellent  Fish  Sauce. — Take  of  wal¬ 
nut  ketchup,  2  pints  ;  anchovies,  1  lb.  ; 
1  lemons;  20  shallots;  cayenne  pepper, 
4  oz.  ;  scraped  horse-radish  root,  1  lb. ; 
mace,  |  oz.  ;  flour  of  mustard,  4  oz.  ;  port 
wine,  2  quarts.  Boil  gently  together,  and 
let  it  simmer  a  quarter  of  an  hour,  and, 
when  cold,  strain  and  bottle  for  use. 

Lemon  Pickle. — Take  of  lemon  juice, 
1  gallon  ;  vinegar,  1|  gallon  ;  ginger,  \  lb.; 
allspice,  4  oz.  ;  pepper  (pounded),  4  oz. ; 
grated  lemon-peel,  4  oz. ;  common  salt, 
1£  lb.;  cloves,  1  oz.  ;  cayenne  pepper, 
4  oz. ;  mace,  nutmegs,  of  each  ^  oz.  Boil 
together  gently  a  quarter  of  an  hour,  and, 
when  cold,  strain  and  bottle. 

To  Detect  Arsen'c. — Take  any  quantity 
of  a  suspected  solution  of  arsenic  ;  immerse 
beneath  its  surface  a  piece  of  lunar  caustir, 
and  if  a  yellow  sulphureous  precipitate 
falls,  arsenic  is  present. 
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Wood  Lavement. — A  recent  temporary  removal 
of  a  portion  of  the  fine  specimen  of  wood  pave¬ 
ment  in  Whitehall,  for  the  purpose  of  laying 
down  ga*-pij*e»,  has  afforded  a  good  opportunity 
for  those  who  ate  sceptical  os  to  the  merits  of 
this  mode  of  paving,  U> test  it*  durability.  It  was 
found,  on  taking  up  the  blocks,  that  their  under 
surfaces  and  sides  wore  iri  almost  every  ease  as 
clean  and  fr«  ah-looking,  as  on  the  day  of  their 
being  laid  down  (upwards  of  two  years  ago),  and 
that  their  upper  surfaces  had  only  worn  away  to 
the  extent  of  from  the  sixteenth  to  the  eighth  of 
an  inch,  notwithstanding  the  great  traffic  in  this 
part  of  the  town.  When  the  town  shall  be  ge¬ 
nerally  paved  on  this  principle,  the  now  noisy 
streets  of  the  Metropolis  will  be  almost  as  much  a 
'■  silent  highway  ”  as  Father  Thames  himself. 
The  wood  pavement  in  Whitehall  is  that  known 
as  the  Count  de  Lisle's,  a  specimen  of  which  is 
laid  down  in  Moor  Street,  Birmingham,  and  has 
hitherto  bo<-n  found  to  answer  the  conditions  gua¬ 
ranteed  by  the  company,  at  whose  risk  the  expe¬ 
riment  is  being  tried — viz.  safety,  durability,  eco¬ 
nomy,  and  cleaidiness. 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings, Chancery  Lane. — Wednesday,  Aug. 
11,  K.  J.  Hytche,  Esq.,  on  Phrenology.  Fri¬ 
day,  Aug.  13,  T.  J.  Serle,  Esq.,  on  the  History 
of  France  in  the  13th  and  1  4th  Centuries. 
Third  Drama,  “  The  Jacquerie."  At  half-past 
eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
0  and  7,  Great  Smith  Street.  —  Thursday, 
Aug.  12,  H.  Hcrsee,  Esq.,  on  the  Genius  and 
Writings  of  “  Boz."  At  half  past  eight. 
Bermondsey  and  Roiherhithe  Literary  and  Scien - 
lific  Institution,  4$,  Church  Street,  RotheT- 
hithe — Monday,  Aug.  9,  Discussion.  At  half- 
past  eight  precisely. 


QUERIES. 

Being  in  possession  of  an  invention  worth  a 
patent,  but  not  hav  ing  capital  enough  to  take  out 
one,  I  shall  feel  obliged  if  any  of  your  corre¬ 
spondents  can  recommend  me  to  an  honourable 
gentleman  or  company  in  the  manufacturing  of 
household  ironmongery  or  Britannia-metal  works, 
that  wonld  deal  honourably  with  me.  J.  S. 

How  percussion  caps  arc  made?  Inquirer. 

The  best  method  of  making  a  microscope,  a 
plain  one ;  and  where  the  glasses  requisite  may 
l»e  had  in  I»ndon  ?  Also,  what  would  be  the 
probable  expense  of  them  ?  J.  Gouluino. 

[A  Stanhope  lens  will  answer  every  purpose  of 
a  microscope,  and  may  be  purchased  for  3s.  (id.  at 
Palmer  s,  105,  Newgale  Street.) — Ed. 

ANSWERS  TO  QUERIES. 

"  T.  J  (».'  should  name  the  object  for  which  be 
requires  a  battery,  l>«forc  a  direct  answer  can  be 
given  to  his  query. 


“  S.  R."  The  ncid  for  a  Smee's  battery  should 
be  mixed  with  about  twelve  times  its  hulk  of  wa¬ 
ter,  and  allowed  to  cool  before  using.  The  zinc 
of  the  battery  will,  of  course,  be  “  eaten  away." 
The  development  of  the  electricity  is  consequent 
on  the  union  between  the  acid  water  and  the  zinc. 

“  Robertas  Becklaj"  may  purchase  two  or 
three  pints  of  fine  plaster  of  Paris  for  sixpence, 
at  any  of  the  shops  where  plaster  figures  arc  sold. 
Zinc,  of  the  thickness  he  requires,  almut  fourpenca 
j>er  pound,  at  any  zinc-workers;  as  he  may  cast 
his  own  zinc,  by  niching  chips  and  pouring  them 
into  a  mould  cut  out  of  a  brick.  Copper,  of  any 
thickness,  muv  be  obtained  at  Pontifex't,  Shoe 
Lane,  Elect  Street,  at  al>out  Is  2d.  per  pound. 

“  J.  Scoot”  may  cast  his  plates  os  above  di¬ 
rected,  placing  a  wire  in  the  liquid  metal,  to  form 
connexions;  and  I  should  recommend  him  to  buy 
his  sulphuric  acid  at  2^</.  per  pound,  of  Baines, 
dry-salter,  close  by  Fishmonger's  Hall.  He  may 
make  his  choice  of  a  Since  or  a  Daniell.  For  the 
mode  of  managing  either,  I  should  recommend 
him  to  consult  that  excellent  Httle  work,  “  Walk¬ 
er’s  Electrotype  Manipulator,"  published  by 
Knight,  Foster  Lane.  To  obtain  the  thickness 
named,  depends  on  so  many  circumstanros ;  it 
might  he  obtained  in  three  day*  or  a  fortnight 

“  J.  R.  J."  must  seek  for  the  cause  of  his  failure 
in  defective  connexions,  or  in  the  contact  of  his 
mould  with  the  copper,  or  in  the  want  of  clean¬ 
liness  in  the  wires.  Let  him  see  to  all  this,  and 
he  careful  that  he  forgets  no  ingredient  in  the 
mixture,  and  there  will  be  little  fear  of  failure.  I 
should  recommend  strongly  to  all  your  corre¬ 
spondents  who  are  engaged  in  this  very  intei eat¬ 
ing  branch  of  science,  to  make  themselves  ac¬ 
quainted  with  the  principles  on  which  it  is  based, 
and  they  will  then  lie  enabled  to  detect  the  cause 
of  error  at  a  glance.  K.  G.  S. 

To  obtain  Metallic  Bismuth  from  the  Oxide  of 
Bismuth. — Mix  the  oxide  into  a  paste  with  olive 
nil  and  charcoal  powder,  and  fuse  it  with  black 
flux  in  a  crucible;  apply  a  gentle  heat  for  a  short 
time,  as  it  is  readily  reduced,  being  one  of  the 
most  fusible  of  the  metals.  Metallic  bismuth  will 
thus  he  obtained.  G.  Starkey. 

TO  CORRESPONDENTS. 

Mask.  -  -There  is  no  tray  of  protecting  an  inven¬ 
tion,  except  by  patent.  The  expense  attending 
it  has  often  proved  a  barrier  to  bringing  out  an 
invention  or  discovery,  which  might  hate  prated 
of  great  benefit  to  the  public.  We  would  ad¬ 
vise  out  correspondent  not  to  go  to  any  great 
expense,  unless  he  be  fully  assured  that  hts  im¬ 
provement  is  of  such  a  nature  as  to  imetlre  a 
cetiainty  of  its  being  adopted. 


Errata.— In  No.  34,  page  268,  line  7,  for 
"  Ingenhoux,"  read  Ingenhous.  Col.  2,  line  27, 
for  “  connexion,"  read  common. 


London:  Printed  tt  ••  ThkCitt  Press,”  I,  Long 
Lane,  Aldersgate,  by  D  A.  Uodiih  «t  (to  whom 
all  communications  for  the  Editor  must  be  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  Hums,  Holvwel)  Street,  Strand  ; 
and  mav  he  had  nt  nil  Booksellers  and  News¬ 
men  In  Town  and  Countty. 
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MECHANIC  AND  CHEMIST. 


THE  PENNY 
THE  FOOT*  LA  THE. 

(See  Kngmving,  front  jingo.) 

Fig.  1  is  n  perspective  view  of  a  foot- 
lathe.  1  he  checks,  which  constitute  the 
hed  of  the  lathe,  and  one  of  which,  n  B, 
is  seen  in  the  front,  are  fastened  at  one 
end  by  two  holts,  c  <7,  to  the  upright,  o  ; 
and  at  the  other  end  by  two  bolts,  a  b,  to 
the  upright,  q.  These  bolts  pass  entirely 
through  the  shears  and  the  uprights,  and 
are  each  of  them  screwed  at  the  end,  so 
as  to  be  drawn  perfectly  tight  by  a  nut  at 
the  back.  The  feet,  I*  it,  are  cast  in  the 
same  jiiece  with  their  respective  uprights, 
o  q.  The  shears  or  cheeks  aie  parallel, 
and  enclose  a  sjiace  for  the  puppets ;  or,  a> 
they  are  sometimes  called,  the  headstocks, 
to  slide  in. 

On  the  rim  of  the  great  wheel,  K,  are 
three  angular  grooves,  gradually  narrow¬ 
ing  to  the  bottom,  which  form  i*-  the  most 
suitable  to  take  effectual  hold  of  the  hand, 
and  give  it  more  power  to  turn  the  man¬ 
drel,  e  ;  the  jmlley,  r,  of  which,  has  three 
corresponding  grooves  of  different  diame¬ 
ters,  to  give  it  different  velocities.  The 
fly-wheel,  the  grooves  of  which  are  atao  (if 
different  diameters,  has  its  least  diameter 
upon  the  same  side  as  the  greater  diame¬ 
ter  of  the  pulley.  The  hand  is  made  of 
catgut,  in  order  to  make  it  suit  ;  when  ap¬ 
plied  to  all  the  different  grooves  of  the 
pulley,  the  wheel,  k,  can  he  elevated  or 
depressed  hv  means  of  screws,  p  p ,  each  of 
which  acts  upon  a  sliding  piece  of  the  up- 
lights.  1  he  axle  of  the  wheel  at  one  end, 
works  in  the  sliding- piece  of  the  upright, 
tl ;  hut  at  the  other,  in  the  end  of  the 
screw,  /,  which  passes  through  the  slider 
of  the  upright,  o,  and  affords  the  conve¬ 
nience,  not  only  of  making  the  motion  of 
tiie  wheel  steady,  but  of  taking  it  out  and 
jiutting  it  in,  without  disturbing  the  other 
parts  of  the  machine.  The  axle  of  the 
wheel  is  of  iron,  except  at  each  extremity, 
which  is  steeled,  left  very  hard,  and  of  a 
conical  figure.  At  L,  it  is  bent  so  as  to 
form  a  crank  ;  receiving  one  hook  of  the 
connecting  rod,  m,  the  other  hook  of  which 
is  attached  to  the  treadle-frame,  n.  The 
hooks  of  the  connecting  rod  being  screwed 
in,  can  be  lengthened  or  shortened  as  the 
wheel  is  elevated  or  depressed.  The  t.eadle- 
f.ame  is  made  of  wood  ;  to  each  end  of 
the  hack  part,  9  9,  is  affixed  a  conical 
piece  of  steel,  one  of  which  works  in  a  cor¬ 
responding  hole  in  the  foot,  p,  and  the 
other  in  ft,  upon  the  same  plan  as  the 
axle  of  the  wheel. 

I  he  poppets,  1:  i),  are  rast  in  one  piece; 
on  the  underside  they  hav^  a  projecting 
part,  pointed  out  by  dated  lines,  «,  ex¬ 


actly  filling  in  breadth  the  space  between 
the  shears,  upon  which  they  are  drawn 
down  by  the  screws,  m  m,  which  enter 
this  jirojecting  part,  and  render  them  im¬ 
moveable  ut  pleasure.  The  puppet,  g,  is 
fastened  in  a  similar  manner  by  the  screw, 
/.  The  spindle  or  n  andrel,  K,  runs  in  a 
brass  or  bell-metal  collar,  in  each  of  the 
puppets,  c  n.  I  he  collar  in  the  puppet,  c, 
is  of  a  single  piece,  very  carefully  drilled  ; 
hut  that  in  the  puppet,  r>,  is  in  two  pieces, 
which  are  fitted  in  so  as  to  slide  down  an 
angular  groove,  and  farther  secured  by  a 
jilate,  r,  on  the  top  of  it,  which  jilate  is 
fastened  by  two  screws.  The  part  r„  is 
called  the  nose  of  the  spindle,  and  the 
screw  upon  it  is  intended  to  receive  the 
chucks.  The  spindle,  where  it  works  in 
the  collars,  must  lie  steel.  It  is  supplied 
with  oil  hv  small  holes,  one  of  which  is 
drilled  from  the  top  of  each  puppet  through 
the  collars.  It  is  intended  to  he  used  oc¬ 
casionally  as  a  traversing  mandrel  ;  hut. 
when  not  used  for  this  purpose,  it  has  a 
groove  for  a  j>iece  of  steel  on  the  puppet, 
c,  to  fall  into,  so  as  to  prevent  its  horizon¬ 
tal  motion. 

By  slackening  the  screws,  /  m  m,  it  is 
evident  that  the  puppets  are  at  liberty  to 
slide  horizontally,  and  that  n  and  o  can 
be  fixed  at  various  distances  from  each 
other,  g  is  the  puppet,  moved  to  suit  the 
length  of  different  work,  which  requires 
the  use  of  the  point  of  the  screw,  h,  as  a 
centre.  An  accommodation  of  a  few 
inches  is  obtained,  by  screwing  11  farther 
through  or  out  of  the  headstock.  When 
the  screw,  H,  has  been  brought  to  its  j»ro- 
]>er  place,  it  is  fastened  by  turning  the 
screw,  s.  To  prevent  the  screw,  s,  from 
damaging  the  thread  of  h,  a  small  piece  of 
brass  intercepts  the  end  of  it,  and  is  press¬ 
ed  by  it  upon  the  screw. 

The  rest,  I,  can  he  affixed  at  any  neces¬ 
sary  distance  from  the  axis  of  the  work 
by  the  holt,  i,  which  is  drawn  tight  by  the 
nut,  k,  the  peculiar  shape  of  which  is  very 
convenient  in  practice,  as  it  admits,  in 
turning  it,  of  the  ready  application  either 
of  the  hand  or  any  sort  of  lever.  As  the 
opening  which  admits  the  bolt,  i,  is  not 
stopped  at  one  end,  the  rest  can  he  drawn 
from  the  lathe,  without  taking  off  the 
nut,  k ,  from  the  bolt,  i,  which,  when  the 
rest  is  withdrawn,  immediately  falls  from 
between  the  cheeks.  The  cross  part,  g,  of 
the  rest,  having  a  cylindrical  stem,  which 
exactly  fits  a  hole  passing  perpendicularly 
through  the  pillar  in  the  fore  jiart  of  the 
rest,  admits  of  being  moved  entirely  round, 
or  of  being  raised  or  lowered  ;  and  it  may 
he  fixed  in  any  situation  which  can  be  ne¬ 
cessary  by  the  screw,  h. 
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The  pulley,  f,  is  commonly  made  of 
mahogany,  or  some  hard  wood  which  will 
stand  well  ;  on  the  face  it  is  covered  with 
a  brass  plate,  upon  which  are  a  number  of 
concentric  circles,  each  divided  into  a 
different  number  of  equal  parts  by  small 
holes.  There  is  a  stop,  t,  consisting  of  a 
stout  cylindrical  piece,  that  can  be  moved 
round  on  a  screw  on  the  puppet,  D  ;  to  the 
end  of  it  is  affixed  a  thin  piece  of  steel,  so 
that,  when  turned  tip,  and  a  short  point, 
near  the  top  of  it,  inserted  in  any  divisions 
of  the  pulley,  it  has  sufficient  spring  to 
keep  it  there.  This  contrivance  is  used  to 
divide  the  circumference  of  anything  turn¬ 
ed  into  equal  parts.  It  may  also  be  ap¬ 
plied  to  the  cutting  of  the  teeth  of  wheels, 
so  as  to  make  the  lathe  not  inferior,  for 
this  purpose,  to  the  clock-maker’s  engine. 
To  use  it  in  this  way,  let  the  part,  g,  of 
the  rest  be  drawn  out,  and  a  strong  plate 
of  iron,  with  a  stem  of  the  same  kind,  sub¬ 
stituted.  Upon  this  plate  let  there  be  a 
sliding  piece,  to  be  pushed  forward  by  a 
spring,  and  containing  a  small  circular 
cutter,  with  teeth  on  its  circumference 
like  those  of  a  file.  The  cutter  runs  hori¬ 
zontally;  on  its  axis  must  be  a  pinion, 
turned  by  a  wheel  of  some  considerable 
diameter,  and  worked  in  the  same  sliding 
piece,  'i  bis  wheel  has  a  small  winch,  by 
the  turning  of  which  the  teeth  are  cut ; 
the  stop,  t ,  being  first  fixed  in  one  of  the 
holes  of  the  brass  plate,  the  circle  used 
being  determined  by  the  number  of  teeth 
wanted,  and  the  cutter  brought  to  the  cir¬ 
cumference  of  the  wheel  in  the  lathe  ;  when 
one  tooth  is  cut,  the  stop  is  slipped  into 
another  hole,  and  the  process  repeated  till 
all  is  completed. 

Fig.  2  is  the  elevation  of  one  of  the 
standards  and  feet  of  the  foot-lathe,  shown 
endways. 

OF  CHUCKS. 

The  chucks  of  a  lathe  are  pieces  of  wood 
or  metal,  screwed  upon  the  nose  of  the 
mandrel,  and  used  to  sustain  the  work  in 
its  rotation. 

Fig.  3  is  a  universal  chuck.  It  con¬ 
sists  of  a  short  hollow  cylinder,  one  end  of 
which  can  be  screwed  upon  the  nose  of  the 
mandrel ;  and  on  the  circumference,  at 
equal  distances  from  each  other,  are  in¬ 
serted  four  screws,  so  as  to  hold  the  work 
while  it  is  turned. 

Fig.  4  is  one  part  of  another  contrivance 
for  holding  work  of  various  sizes  ;  it  is 
used  in  conjunction  with  the  centre,  fig.  5, 
and  the  chuck,  fig.  (i.  Suppose  we  have  a 
bar  of  iron  to  turn  into  a  cylinder;  let 
the  chuck,  fig.  0,  be  screwed  upon  the 
nose  of  the  mandrel,  and  the  centre,  fig.  5; 


into  it  then  put  the  bar  a  little  way 
through  the  tool,  fig.  4,  which  must  be 
fastened  thereto  by  a  screw,  so  that,  if 
carried  round  the  bar,  must  revolve  at  the 
same  time.  Suspend  the  bar  by  punch- 
holes  at  one  end  on  the  centre,  fig.  5,  and 
at  the  other  end  on  the  point  of  the  screw 
on  the  right-hand  puppet ;  the  arm,  a , 
of  the  tool,  fig.  4,  being  first  put  into  the 
nick  of  the  chuck,  fig.  (>  ;  the  bar  may 
then  be  revolved  upon  the  two  centres, 
and  turned  with  the  greatest  facility. 

The  chuck,  fig.  7,  is  most  commonly 
used  for  revolving  long  pieces  of  wood. 
Its  prongs  are  driven  into  the  wood  ;  it  i3 
then  screwed  into  the  nose  of  the  mandrel, 
and  the  other  end  of  the  wood  being  sup¬ 
ported  by  its  centre  on  the  screw  (as  in 
the  last  instance),  it  is  ready  for  turning. 


THE  ORIGIN  OF  ARCHITECTURE. 

[Continued  from  page  287.) 

One  of  the  colleagues  of  Denon,  in  a  dis¬ 
sertation  on  the  antiquity  of  Thebes,  in 
the  great  work  of  the  French  Institution 
on  the  Antiquities  of  Egypt,  says,  u  Let 
us  add  to  all  these  considerations  (that  all 
the  historians  and  philosophers  of  Greece 
and  Rome  agree  in  assigning  the  highest 
antiquity  to  the  Egyptians),  that  most  of 
the  edifices  of  Thebes  bear  incontestible 
marks  of  great  age.  This  is  a  fact  not  of 
a  nature  to  produce  a  strong  impression 
in  those  who  have  not  seen  the  monuments 
themselves  ;  but  it  helps  to  carry  convic¬ 
tion  to  the  minds  of  those  who  have  been 
able,  in  the  places  where  they  exist,  to 
compare  the  edifices  of  ancient  Egypt 
with  each  other.”  Again,  “  It  may  be  re¬ 
marked,  moreover,  that  most  of  the  an¬ 
cient  edifices  of  Thebes  are  composed  of 
the  ruins  of  other  monuments  which  had, 
perhaps,  themselves  become  ruined  by 
age.” 

Of  all  the  architectural  works  of  the 
Egyptians,  however,  none  have  excited  so 
much  the  wonder  and  curiosity  of  man,  as 
the  pyramids  themselves  ;  not  in  conse¬ 
quence  of  any  particular  beauty  in  their 
composition,  or  ingenuity  in  their  con¬ 
struction,  but  simply  because  of  their  im¬ 
mense  magnitude,  their  unknown  use  and 
antiquity.  Denon  makes  the  following 
observation  on  his  first  visit  to  the  great 
pyramid  of  Gizeh,  at  Memphis: — “  If  we 
reflect  upon  these  pyramids,  we  shall  be 
inclined  to  think  the  pride  that  construct¬ 
ed  them  greater  than  even  the  masses 
themselves,  and  shall  scarcely  know  whe¬ 
ther  to  reprobate  most,  the  insolent  ty- 
rannv  which  commanded,  or  the  stupid 
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servility  of  the  people  which  executed  the 
undertaking.  None  but  sacerdotal  des¬ 
pots  would  ever  have  undertaken,  and 
none  but  a  stupid  fanatical  people  would 
ever  have  built  them.  The  most  honour¬ 
able  reason  that  can  he  assigned  for  their 
erection,  is  the  emulation  of  man  to  excel 

the  works  of  nature  in  immensity  and  du-  ! 

¥ 

ration  ;  and  in  this  project  he  has  not  been 
altogether  unsuccessful.  The  mountains 
near  the  pyramids  are  not  so  high,  and 
have  suffered  more  from  time  than  the  py¬ 
ramids  themselves.” 

Hiereen  says,  <l  Thebes  was,  if  not  the 
most,  one  of  the  most  ancient  cities  of 
Egypt ;  and  that  Memphis,  and  the  other 
cities  of  the  vale  of  the  Nile,  are  known  to 
be  founded  from  Thebes.”  Now  Thebes 
exists  to  the  present  time  in  the  ruins  of 
her  magnificent  temples,  the  works  of  the 
Pharaohs,  but  without  the  vestige  of  a 
pyramid ;  so  that  it  may  be  concluded, 
none  were  ever  built  there;  and  Memphis 
may  be  said  to  exist  in  the  everlasting 
pyramids  of  Oizeh  and  Saccharah,  which 
occupy  two  of  its  extremities  ;  but  no  in¬ 
dication  remains  of  the  existence  of  a  tem¬ 
ple  of  any  kind;  indeed  the  exact  site  of 
the  city  cannot  be  determined,  except  by 
the  pyramids.  Heroditus  speaks  of  tem¬ 
ples  at  Memphis,  particularly  that  of  Vul¬ 
can  or  Phtha  ;  but  certainly  no  vestige  of 
such  has  existed  for  a  long  period  of  time 
within  the  vicinity. 

Memphis  was  a  great  and  ancient  ca¬ 
pital,  and  why  should  it  not  contain  some 
evidence  of  the  existence  of  temples  in  it  ? 
But  Thebes  was  a  greater  and  more  an¬ 
cient  capital,  and,  indeed,  the  metropolis 
of  all  Egypt;  and  why  has  it  no  pyramids  ? 
These  things  are  equally  unaccountable 
and  inexplicable,  affording  groundwork 
for  almost  any  theory,  but  giving  perfect 
support  to  none,  from  its  immense  size, 
the  dimensions  of  the  great  pyramid  of 
Oizeh,  at  Memphis,  are  variously  given 
by  the  various  ]*ersons  who  have  measured 
it.  M.  Nouet,  who  was  of  the  i  rench 
Commission  in  Egypt,  and  had,  perhaps, 
the  best  opportunity  of  being  correct,  de¬ 
termined  its  base  to  be  a  square,  whose 
side  is  700  feet  French,  or  7 011  English 
feet  in  length,  occupying  about  the  area  of 
the  great  square  of  Lincoln’s  I  tin  Fields, 
in  London;  and  its  height  42!  French, 
or  452  English  feet,  or  about  one-third  as 
high  again  as  St.  Paul’s  cathedral.  It  is 
built  in  regular  courses  or  layers  of  stone 
which  vary  in  thickness  from  two  to  three 
leet;  each  receding  from  the  one  below  it, 
to  tbe  number  of  202;  though  this  is  va. 
rioujdv  stated  from  that  numlier  to  200  ; 
as,  indeed,  the  height  is  given  by  various 


modern  travellers,  at  from  441  to  02S  feet. 
And  the  ancient  writers  differ  widely, 
both  among  themselves  and  with  the  mo¬ 
derns.  On  the  top  course,  the  area  is 
about  ten  English  feet  square,  though  it 
is  believed  to  have  been  originally  two 
courses  higher,  which  would  bring  it  to 
the  smallest  that  in  regular  gradation  it 
could  be.  1  he  ascent  is  by  steps  on  one 
side  ;  a  line  fastened  to  the  edges  of  the 
upper  and  lower  steps,  will  touch  the 
edges  of  intermediate  steps.  The  angles 
of  this  mass  point  to  the  four  corners  of 
the  heavens.  Can  this  he  accident  or  de¬ 
sign  ?  It  is  a  solid  mass  of  stone,  with 
the  exception  of  a  narrow  corridor,  leading 
to  a  small  chamber  in  its  centre  ;  and  a 
larger  ascending  corridor  or  gallery,  from 
about  half  the  distance  of  the  first  to  an¬ 
other  large  chandler  at  a  considerable  dis¬ 
tance,  vertically  above  the  former,  in 
which  there  is  a  single  granite  sarcopha¬ 
gus,  not  more  than  large  enough  for  one 
body,  putting  the  intention  of  the  struc¬ 
ture  clearly  out  of  doubt;  although  by 
many  they  are  supposed  to  cover  immense 
subterranean  depositories  of  Egyptian 
learning. 

No  style  of  architecture,  of  which  we 
have  any  knowledge,  is  so  well  qualified 
to  produce  impressive  effects  on  the  mind, 
as  the  Egyptian.  The  mere  assumption 
of  its  forms,  however,  are  not  sufficient  to 
produce  its  effects;  and  drawing  is  more 
incompetent  to  convey'  an  idea  of  it, 
than,  perhaps,  of  anything  else  in  art. 
Hindoo  architecture  strongly  resembles 
Egyptian,  and  may  he  considered  of  the 

same  family  with  it. 

¥ 

ELECTRICITY. 

No.  VIII. 

BATTERY  AND  JAR. 

The  plate  apparatus  for  accumulating 
electricity  is  not  the  best  form  for  that 
purpose,  as  the  fluid  is  soon  removed  by 
the  currents  of  air  which  play  around  it; 
but  it  answered  my  purpose  well,  that  of 
explaining  the  principle  on  which  it  noted. 

Any  show-glass  or  bottle  will  answer 
the  purpose  better,  as  tig.  1.  It  is  covered 
with  tin-foil  within  and  without,  up  to  c; 
the  bottom  is  also  coated  on  both  sides. 
Into  the  top  of  the  jar  a  piece  of  wood  is 
fitted  for  a  stopper,  as  at  c.  Through  the 
middle  of  the  stopper  a  wire  passes,  on 
the  upper  end  of  which  is  a  brass  hall ; 
the  lower  end  has  a  wire  or  chain  attached 
to  it,  which  comes  in  contact  with  the 
coated  bottom  or  sides.  This  wire  or  rod 
being  in  contact  with  the  inside  coating 
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of  the  jar,  may  be  considered  as  forming  a 
part  of  it.  It  will  be  immediately  per¬ 
ceived,  that  the  principle  on  which  this 
jar  acts,  is  precisely  the  same  with  the 
plate  mentioned  in  my  last  article.  To 
charge  it,  the  jar  is  held  in  the  hand 
while  the  knob,  d ,  is  brought  in  contact 


Fig.  1. 


with  the  prime  conductor  of  an  electrical 
machine.  The  inner  coating,  of  course, 
becomes  charged  with  positive  electricity, 
which,  by  its  inductive  influence,  drives 
the  positive  fluid  of  the  outer  coating 
through  the  hand.  The  outer  coating  is 
the  negative  one,  and  is  inactive.  No  dis¬ 
agreeable  sensation  can  be  perceived  in 
the  hand  while  the  jar  is  being  charged, 
as  it  is  only  when  the  whole  cjuantity  of 
fluid  passes  instantaneously,  that  a  shock 
is  felt.  It  is  easy  to  discover  when  the 
charging  is  complete  ;  for  a  rushing  noise 
will  be  perceived,  produced  by  the  electric 
fluid  creeping  from  the  rod  and  stopper, 
down  the  sides  of  the  glass,  to  the  outer 
coating.  If,  while  the  charged  jar  is  held 
in  the  hand,  a  knuckle  of  the  other  hand 
be  brought  near  the  knob,  a  vivid  spark 
will  pass  between  them,  accompanied  by  a 
sharp  report  ;  the  whole  charge  in  a  mo¬ 
ment  passes  through  the  arms  to  the  outer 
coating,  and  a  shock  is  the  consequence. 
Or,  if  one  person  holds  the  jar  in  one 
hand,  while  the  other  hand  holds  tnat  of 
another  person,  and  this  person  that  of  an¬ 
other,  and  so  on  for  any  number,  the  last 
person  presenting  his  knuckle  to  the  knob, 
every  person  in  the  line  will  perceive  the 
shock  at  the  same  moment,  and  in  the 
same  degree.  It  is  not  necessary  that  the 
jar  be  held  in  the  hand,  for  if  it  be  placed 
on  a  table,  and  the  finger  touch  the  outer 
coating,  the  same  effect  is  produced  ;  nor, 
indeed,  is  it  necessary  that  any  part  of 
the  person  should  come  in  contact  with 
the  coating,  for  a  rod  of  metal  held  in  the 


hand,  and  allowed  to  touch  the  outer  coat¬ 
ing,  while  another  rod  of  some  conducting 
material  be  brought  near  the  knob,  a  spark 
will  pass  as  before,  giving  the  same  shock. 
Any  bottle  will  answer  the  purpose  of  the 
jar,  provided  the  inside  and  out  be  coated 
as  before,  and  a  cork  be  fitted  to  its  neck, 
for  the  purpose  of  steadying  the  rod  which 
supports  the  ball.  If  the  neck  of  the  bot¬ 
tle  be  so  small  that  the  inside  cannot  be 
covered  with  tin-foil,  introduce  a  little 
gum-water,  and  turn  the  bottle  round,  so 
as  to  wet  the  part  you  wish  to  coat ;  then 
throw  in  copper  or  brass  filings,  and  shake 
the  bottle,  when  it  receives  a  coating  an¬ 
swering  the  purpose  of  tin-foil.  Or  the 
bottle  may  be  filled  with  water  or  filings, 
which  answer  nearly  the  same  purpose, 
but  are  less  convenient.  Green  glass, 
owing,  probably,  to  its  containing  some 
unvitrified  particles,  will  not  answer  the 
purposes  at  all.  I  tried  oil-flasks,  but  not 
the  least  charge  could  be  given  to  them. 
To  construct  a  battery,  you  procure  a  box, 
and  cover  the  bottom  Avith  tin-foil.  Into 
this  box  are  placed  any  number  of  jars,  as 
b,  fig.  2.  Wires  pass  from  the  inside 
coating  of  each  to  a  ball 
over  the  centre,  so  that 
the  interiors  of  all  have 
a  connexion  Avith  each 
other,  e  e  e  e  e.  The  out¬ 
side  coatings  communi¬ 
cate  Avith  each  other  by 
means  of  the  sheet  of  foil 
at  the  bottom  of  the  box, 
A.  The  jars  now  all 
act  as  one,  and  may  be 
charged  as  before.  A 
hook,  d,  passes  through 
the  side  of  the  box,  which 
is  in  contact  with  the 
tin- foil  at  the  bottom  of 
the  box.  Touching  this 
hook  answers  the  same 
purpose  as  touching  the  outer  coatings  of 
the  jars,  because  it  communicates  Avith 
them.  It  is  not  necessary  that  the.  inside 
of  the  jars  should  be  free  from  moisture  ; 
indeed  it  is  found,  if  the  insides  are  made 
moist  by  breathing  into  the  jar,  they  re¬ 
ceive  the  greater  charge  in  consequence. 
The  author  of  that  excellent  treatise  on 
electricity  in  the  Library  of  Useful 
Knowledge,5’  attempts  to  account  for  it  in 
a  way  I  could  not  see  the  force  of?  but 
it  struck  me  as  evident,  that  it  Avas  OAving 
to  the  increase  of  conducting  surface  an 
effect  Avhich  may  have  been  expected.  1 
mentioned  the  '  fact  to  Andre  .v  Crosse, 
Esq.,  of  Somersetshire,  Avho  said,  undoubt¬ 
edly  it  Avas  so.  1 1  is  almost  unnecessary 
to  say,  that  the  jars  ought  to  be  kept  dry 
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and  clean.  Care  muit  be  taken  that  the 
fluid  from  the  battery  does  not  pas#  through 
anv  part  of  the  person,  as  the  shock  may 
be  violent. 


PHOTOGRAPHY. 

To  Prepare  Paper  which,  if  placed  on  a 
Camera  Obscura ,  will  take  off  any  View 
that  is  placed  opposite. 

Dissolve  2<)0  grains  of  chloride  of  so¬ 
dium  (common  salt)  in  a  pint  of  water, 
into  which  sheets  of  not  too  thick  paper 
are  to  he  immersed:  by  using  a  sponge, 
the  saturation  of  every  part  will  be  in¬ 
sured.  W  hen  the  saturation  with  this  so¬ 
lution  is  complete,  the  paper  is  to  be  re¬ 
moved  and  partially  dried  between  folds 
of  blotting-paper  or  linen,  Before  quite 
dry,  each  sheet  should  be  well  and  evenly 
sponged  on  one  side  only  (which  side 
should  be  marked,  so  as  to  be  known  as 
the  prepared  side  with  a  solution  of  120 
grains  of  nitrate  of  silver  (lunar  caustic) 
in  six  ounces  of  water,  and  hung  up  in  a 
dark  room  to  dry.  A  second  sponging 
makes  the  paper  more  sensitive,  and,  per¬ 
haps,  two  more  would  be  as  well,  in  expe¬ 
rimenting  with  the  camera  obscura.  When 
thoroughly  dry,  it  should  be  cut  into  con¬ 
venient-sized  pieces,  and  inserted  between 
the  leaves  of  a  book,  or  put  into  any  place 
where  it  can  be  excluded  from  the  light, 
until  wanted  for  use.  In  the  above  pro- 
cess,  the  chloride  of  sodium  is  decomposed, 
as  is  also  the  nitrate  of  silver  ;  the  chlorine 
of  the  former  uniting  with  the  silver,  and 
forming  chloride  of  silver.  This  chloride 
is  quite  white,  but,  by  exposure  to  the  di¬ 
rect  solar  rays,  it  becomes  violet,  and  al¬ 
most  black,  in  a  few  minutes  ;  and  a  si¬ 
milar  effect  is  slowly  produced  by  diffused 
day  light.  Hydrochloric  acid  is  set  free 
-luring  this  change,  and,  according  to  Ber- 
thollet,  the  dark  colour  is  owing  to  the 
separation  of  oxide  of  silver. 

As  the  change  in  the  colour  of  the  paper 
is  produced  by  light,  any  substance  inter¬ 
posed  so  as  to  shut  out  the  light  from  one 
part  of  the  paper,  will  have  its  image  taken 
there,  the  paper  round  it  being  soon  turn¬ 
ed  dark.  Light  cannot  pass  through  the 
ink  used  in  printing,  consequently  an  en¬ 
graving,  placed  upon  a  piece  of  this  pre¬ 
pared  paper,  if  proper  precautions  are 
taken  to  secure  it  in  one  place,  will  be  co¬ 
pied  by  exposure  to  the  solar  rays ;  with 
this  difference,  that  all  the  parts  which 
are  dark  in  the  engraving,  in  the  copy  of 
it  will  be  light,  and  vice  vendL  In  taking 
a  view  by  th  !•  camera  obscura,  care  should 
be  taken  to  place  the  paper  in  that  part  of 


the  box  where  the  most  perfect  image  is 
formed,  and  so  that  this  image  shall  fall 
upon  the  prepared  side.  A  clear  day,  also, 
should  be  chosen,  when  the  sun's  ray# 
may  not  tie  intercepted  by  clouds,  for  it  is 
essentially  necessary  that  the  view  be  well 
illuminated.  The  most  difficult  part  of 
the  process  is  fixing  the  drawing,  so  that 
the  action  of  the  light  may  not  render 
dark  the  yet  uncoloured  portions  of  the 
paper,  and  thus  obliterate  the  view,  'i  here 
have  been  several  methods  proposed,  none 
of  which  seem  to  answer  very  well  :  the 
two  following  are  among  the  best : — From 
the  camera  obscura  remove  the  drawing 
into  a  basin  of  cold  water,  and  keep  it  im¬ 
mersed  for  ten  minutes;  take  it  out,  and, 
the  superfluous  moisture  being  removed, 
sponge  with  the  following  solution  : — 


Chloride  of  sodium  .  A  ounce  ; 

Tinct.  of  sesquichloride  of 

iron .  1  ounce; 

Rain  water .  i  pint. 


Mix;  or  transfer  the  drawing  from  the 
box  into  a  solution  of  one  ounce  of  chlo¬ 
ride  of  sodium  in  six  ounces  of  water;  let 
it  remain  a  few  minutes,  remove,  and  dry. 
The  paper,  together  with  a  fixing  solution, 
may  be  procured  at  any  fancy  stationers, 
under  the  title  of  photogenic  paper. 


THE  GENERAL  RECIPE  BOOK. 


To  Preserve  and  Soften  Leather. — Take 
of  linseed  oil,  3  pints  ;  yellow  resin,  4  oz. ; 
bees’  wax,  12  oz.  Melt  together  over  a 
slow  fire;  then  add  2  pints  of  neat’e-foot 
oil  ;  1  pint  of  spirits  of  turpentine;  which 
are  to  be  well  mixed  with  it. 

Sa'tof  l.cmon for  Removing  Iron  Moulds. 
— Take  of  cream  of  tartar,  4  oz.  ;  salt  of 
sorrel,  H  oz.  Reduce  to  a  fine  powder  and 
mix  well  together. 

To  moke  Elder  Wine. —  Take  six  gallons 
of  elder  berries,  and  put  with  them  six 
gallons  of  water.  Let  them  stand  a  week, 
taking  care  to  stir  them  well  every  day; 
boil  the  berries  in  a  sufficient  quantity  of 
water,  and  add  to  the  liquor,  together  with 
1(>  pounds  of  soft  sugar;  $  lb.  of  bruised 
ginger;  $  lb.  of  bruised  allspice;  2  oz.  of 
cloves,  bruised  ;  1  oz.  of  mace.  Boil  half* 
au-hour  ;  when  nearly  cold,  add  a  piece  of 
toasted  bread,  with  a  little  yeast  on  it, 
and  put  it  in  the  cask.  When  it  has  done 
working,  bung  it  down,  and  let  it  stand 
about  three  or  four  months,  when  it  will 
be  ready  for  use. 

To  Pickle  ('aa'i/towers.  —  Take  any 
quantity  of  full  blown  cauliflowers,  and 
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cut  the  small  sprigs  ;  cover  them  well  with 
salt,  and  let  them  stand  three  days;  care 
must  he  taken  that  the  salt  is  well  mixed 
in  with  them.  Drain  them  completely 
from  the  salt,  and  put  them  in  a  jar  or 
other  vessel,  and  cover  them  with  the  fol¬ 
lowing  liquor  : — White  vinegar,  a  suffi¬ 
cient  quantity;  bruised  white  pepper, 
bruised  ginger,  of  each  1  oz.  To  every 
quart  boil  ten  minutes,  and  pour  on  the 
cauliflowers  while  boiling. 

Perfume  for  Scent-boxes  or  Pols. — Take 
of  coriander  seeds,  orris  root,  damask  rose 
leaves,  calamin  root,  all  well  bruised,  of 
each  1  oz.  ;  lavender  flowers,  8  oz. ;  musk, 
1  scruple;  rhodium  wood,  1  drachm.  Mix 
together. 

English  Eau  de  Cologne. — Take  of  es¬ 
sence  of  bergamot,  8  oz. ;  essence  of  neroli, 
li  drachm;  essence  of  cedrat,  £  oz.  ;  es¬ 
sence  of  lemon,  oz.  ;  oil  of  rosemary,  1 
drachm  ;  spirits  of  wine,  12  pints  ;  distill¬ 
ed  water,  4  pints.  Mix  about  2  oz.  of  com¬ 
mon  magnesia  with  it,  and  filter  through 
blotting-paper. 

To  make  Black  and  Blue  Reviver. — Take 
of  Aleppo  galls,  wrell  bruised,  3  oz.  ;  log¬ 
wood,  !  \  oz.  ;  green  vitriol,  1  oz. ;  iron 
filings,  1  oz. ;  sumach,  1  oz.  ;  vinegar,  2 
pints.  Boil  together  about  five  minutes, 
and  let  it  stand  three  or  four  days,  shak¬ 
ing  it  constantly,  and  then  strain.  This 
is  used  for  restoring  the  colour  of  black  or 
blue  clothes,  silks,  hats,  &c.,  by  wetting 
them  with  it  by  means  of  a  sponge,  and 
brushing  with  a  very  soft  brush.  They 
should  be  dried  very  slowly. 

Red  Ink.— Take  of  Brazil  wood  and 
roche  alum,  of  each  2  oz. ;  cochineal,  1 
drachm  ;  gum  Arabic,  bruised,  1  oz.  ;  vi¬ 
negar,  1  pint.  Boil  five  minutes  and  strain. 

0 

MISCELLANEA. 


THE  ELECTROMAGNETIC  PRINTING  TELEGRAPH. 

A  new  application  of  the  extraordinary  powers 
of  electro-magnetism  has  been,  for  the  first  time, 
the  subject  of  an  illustrated  lecture  at  the  Koval 
Polytechnic  Institution.  The  machine  with 
which  this  application  was  demonstrated,  is  call¬ 
ed  the  “  Electro-magnetic  Printing  Telegraph,” 
and  the  object  of  its  construction  is,  to  enable  a 
person  in  one  place  to  carry  on  a  rapid  printed 
correspondence  (cither  by  the  usual  letters  of  the 
alphabet  or  by  private  signals)  with  another  per¬ 
son  in  another  place,  no  matter  what  may  be  the 
distance  between  the  two.  The  inventer  of  the 
instrument,  Mr.  Alexander  Bain,  the  chronometer- 
maker,  explained  its  action  to  those  assembled  to 
witness  its  operations.  The  principle  upon  which 
it  is  constructed,  is  something  similar  to  that  of 
the  electric  clocks  and  the  electro-telegraph,  the 
electro-magnet  being  the  main  agent  in  all  three ; 


the  mode  of  working  it  is,  however,  essentially 
different.  The  particular  object  contemplated  by 
the  inventer  of  this  new  cdmmunication  is,  to  af¬ 
ford  the  means  of  transmitting  information — sav 
from  London  to  Plymouth — in  a  second  of  time  ; 
and  not  only  thus  rapidly  to  transmit  it,  but  to 
print  it  in  a  perfectly  clear  type  at  the  same 
moment,  so  that  any  attendance  at  the  place 
where  the  correspondence  is  addressed  is  dis¬ 
pensed  with,  so  far  as  the  working  of  the  ma¬ 
chine  itself  is  concerned.  As  a  means  of  tele¬ 
graphic  communication,  it  holds  out  a  fair  pros¬ 
pect  of  being  most  extensively  and  most  usefully 
introduced,  although  its  working  powers  are  by 
no  means  circumscribed  to  such  an  employment 
of  them,  because  in  large  establishments,  where 
precise  orders  are  required  to  be  delivered  in 
writing,  they  could,  with  considerable  advantage, 
be  made  use  of.  The  apparatus  we  yesterday 
saw  in  the  Institution,  consisted  of  a  dial-plate, 
with  the  alphabet  in  a  circle  upon'  it,  and  a  re¬ 
volving  hand.  From  this  plate  wires  were  con¬ 
ducted  to  a  small  frame,  fitted  up  with  two  elec¬ 
tro-magnets  having  communication  with  a  cylin¬ 
der,  an  inking  roller,  and  a  wheel,  the  edge  of 
which  latter  contained  the  letters  of  the  alphabet. 
The  wheel,  with  the  letters  on  it,  was  placed  be¬ 
tween  the  inking  roller  and  the  cylinder ;  and 
the  cylinder  was  surrounded  by  the  paper  on 
which  the  printing  was  to  be  produced.  These 
three  sepaiate  parts  all  revolved  horizontally. 
By  moving  the  hand  of  the  dial-plate  to  the  letter 
required  to  be  printed,  a  current  of  the  galvanic 
fluid  was  directed  to  the  magnet  governing  the 
wheel  in  question,  which  thereupon  turned  round, 
until  it  presented  the  same  letter  to  the  surface  of 
the  paper,  and  a  second  supply  of  the  same  cur¬ 
rent  being  then  directed  as  before,  the  wheel  was 
made  to  press  the  letter  against  the  paper,  on 
which  it  left  a  printed  impression,  in  consequence 
of  being  previously  inked  by  the  roller.  In  a 
word,  whatever  letter  was  indicated  by  the  dial- 
plate,  was  instantly  afterwards  printed  at  the 
other  end  of  the  wires  by  the  united  agency  of 
the  cylinder,  wheel,  and  ink-roller.  There  are 
many  minor  details  not  here  explained,  particu¬ 
larly  those  which  relate  to  the  gradual  rising  and 
falling  of  the  cylinder  and  ink-roller,  in  order  to 
prevent  ink  being  taken  from  the  same  place  twice 
over,  and  any  impression  being  made  on  one  pre¬ 
viously  printed ;  but  these  will  easily  be  under¬ 
stood  by  all  who  attend  the  lectures,  which  are 
certainly  worth  the  attention  of  every  one.  The 
extraordinary  effects  here  narrated,  are  all  to  be 
traced  to  that  peculiar  power  of  the  electro-mag¬ 
net,  which  permits  the  current  of  electricity  to  be 
established  and  broken  at  pleasure ;  as  the  dis¬ 
tance  to  which  its  force  can  be  instantaneously 
transmitted,  is  only  limited  by  the  length  of  the 
conducting  wires. — Standard. 

Curious  and  Interesting  Geological  Discoverg. 
— A  few  days  since,  some  workmen,  employed 
in  raising  stone  from  one  of  the  lias  quarries  on 
Brockridge  Common,  made  a  discovery,  fouiteen 
feet  from  the  surface,  of  what  they  called  the 
“  bones  of  a  fish,”  and  of  which  they  gave  infor¬ 
mation  to  Mr.  Dudfleld,  of  Tewkesbury,  who  im¬ 
mediately  proceeded  to  the  spot,  and  found  it  to 
be,  on  examination,  the  fossil  remains  of  an 
ichthyosaurus,  or  tish  lizard.  Mr  D.,  after  much 
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care,  jiatirnce,  and  labour,  succeeded  in  disinter¬ 
ring  it,  had  it  wifely  conveyed  to  hi*  house,  anil, 
upon  minute  examination  and  careful  cleaning, 
ha<i  thejaatiafaction  to  find  that  be  had  obtained 
one  of  the  most  beautiful  and  perfect  fossil  skele¬ 
tons  of  this  extraordinary  anti-diluvial  animal 
this  country  ado  ids.  This  magnificent  specimen 
measures  six  feet  ten  inches  in  length,  having  the 
head,  the  whole  of  the  spine,  consisting  of  up¬ 
wards  of  100  vertebra*,  with  many  of  the  spinal 
process,  the  tail  perfect,  even  to  the  smallest 
point,  two  of  the  paddles  or  fins  quite  perfect, 
and  a  considerable  portion  of  a  third);  both  the 
scapulas,  many  of  the  ribs,  and  some  very-  deli¬ 
cate  small  bones  near  the  tail,  which  render  it 
probable  that  the  animal  hail  an  appendage  there, 
probably  used  as  a  rudder,  which  will  excite  the 
interest  and  curiosity  of  scientific  men,  as  they 
have  been  hitherto  unnoticed  or  undescribed. 

AVtc  Mode  of  Tanning. — A  discovery  has  been 
made  which  seems  likely  to  revolutionise  the 
tanning  trade.  By  means  of  a  tanning  machine, 
or  pair  of  horizontal  rollers  fixed  over  a  tan-pit, 
between  which  is  fixed  a  band  or  belt  of  hides 
attached  by  ligatures  to  each  other,  to  the  num¬ 
ber  of  50  or  1 00,  and  by  which  the  rollers  are 
constantly  fed  or  supplied,  the  hides  are  lifted 
out  of  the  pit  on  one  side  of  the  machine;  as  they 
pass  between  the  rollers,  the  exhausted  ooze  or 
tanning  liquor  is  pressed  out  of  them,  and  they 
are  deposited  in  folds  in  the  pit,  on  the  other  side 
of  the  machine,  where  they  absorb  another  supply 
of  fresh  ooze.  The  first  hide  having  been  inserted 
betweeen  the  rollers,  the  others  follow  in  succes¬ 
sion,  and,  upon  arriving  at  the  end  of  the  band, 
the  motion  of  the  roller  is  reversed,  and  the  belt 
is  returned  through  the  machine  to  receive  an¬ 
other  squeeze.  This  alternating  motion  is  con¬ 
stantly  repeated,  the  pit  being  replenished  from 
time  to  time  with  fresh  solutions  of  tan,  till  the 
operation  is  completed.  The  effects  produced  by 
this  simple  plan,  as  we  have  satisfied  ourselves 
by  the  inspection  of  documents  from  those  who 
have  purchased,  manufactured,  and  worn  the 
leather,  are — 1st.  The  shortening  of  the  time  of 
tanning  to  one-fourth  of  that  generally  required. 
2nd.  The  production  of  a  considerable  increase  of 
w*  ight.  3rd.  The  leather  tanned  by  this  method, 
resists  water  longer  than  that  tanned  by  the  old 
process.  1th.  The  new  method  is  cheaper  to 
work  on  than  the  old.  5th.  That  it  is  applicable 
to  the  existing  tan-} arils,  at  a  comparatively  tri¬ 
fling  expense,  with  a  capability  of  working  in 
rounds  or  series,  and  of  expending  tan  or  liquor. 
6th.  That  it  is  available  for  all  soils  of  leather. — 
Bristol  Taper. 

Mr.  Brunet  $  Fete — Mr.  J.  K.  Brunei,  the-  en¬ 
gineer  on  the  Great  Western  Railway,  will  short 
ly  perform  a  match  from  Bristol  to  London,  by  the 
engine,  which  is  termed  the  Hurricane,  within 
two  hours,  for  1000/.,  at,  ns  nearly  as  jiouiblr, 
sixty  miles  an  hour. 

(/utek  Trar  lling. — The  fastest  example  on 
record  of  railway  travelling,  was  performed  on 
the  Great  Western  Railway  on  the  night  of  the 
Bristol  election,  when  the  Timet  express,  with  a 
special  engine,  accomplished  the  journey  from 
Chippenham  to  lyomlon,  ninety-four  miles,  in  one 
hoar  and  forty  minutes. 


INSTITUTIONS. 

LKCT0RK*  DURING  THR  WP.KK. 

London  Mechanics  Institution,  2D,  Soutbamptor 
Buildings,  Chancery  Lane. — Wednesday,  Aug 
18,  E.  J.  Hytchc,  Esq.,  on  Phrenology.  Fri 
day,  Aug.  20,  T.  J.  Serle,  Esq.,  on  the  History 
of  France  in  the  13th  and  14th  Centuries 
Fourth  Drama,  “  The  Great  Vassal."  At  half 
past  eight  precisely. 

f  Test  minster  Literary  and  Scientific  Institution 
0  and  7,  Great  Smith  Street.  —  Thursday 
Aug.  19,  F.  J.  Minaai,  Esq.,  on  Hydrostatics 
At  tialf-past  eight. 

Bermondsey  and  Itotherhithe  Literary  and  Scien 
tific  Institution,  4 4 ,  Church  Street,  Rother 
hithe. — Monday,  Aug.  16,  Mr.  Hudson,  on 
Electro- Metallurgy,  or  the  Art  of  Working  on 
Metals  by  Voltaic  Action.  At  half-pust  eight 
precisely. 

QUERIES. 

How  to  make  vnrnish  for  the  boiler  cases  of  lo- 
comotive  engines?  Simple  japan  varnish  will 
not  answer  the  purpose,  as  it  would  inevitably 
blister  when  exposed  to  the  action  of  steam,  or 
even  a  greater  heat  than  this,  as  die  heat  from  the 
furnace  comes  in  direct  contact  with  the  case, 
being  dissipated  completely  round  the  boiler,  to 
promote  the  formation  of  the  “  wonder-working 
vapour." 

The  cheapest  manner  of  making  an  electrotype, 
or,  if  not  to  be  made  easily,  where  can  I  purchase 
a  small  one  for  coins,  medals,  can!  plates,  Ac  ,  nt 
a  reasonable  price?  R.  T.  Jackson. 

[Our  correspondent  may  obtain  an  electrotype 
apparatus  nt  Knight  s,  F’oster  Lane,  or  Palmer's, 
105,  Newgate  Street.] 

Being  in  the  habit  of  using  a  great  quantity  of 
soap  in  getting  otf' die  gum  from  silk,  1  shall  feel 
obliged  if  any  of  your  numerous  correspondents 
can  infotm  me  how  to  extract  the  soap  from  what 
is  called  the  suds.  A  Dyir. 

ANSWERS  TO  QUERIES. 

Magic  Lantern. — If  “Alpha"  will  call  or 
send  lo  “  A.  B.,"  13,  Catherine  Street.  Strand, 
he  will  hear  of  a  very  powerful  one,  with  slider. 
It  is  a  second-hand  one.  Magiccs. 

TO  CORRESPONDENTS. 

A  N"  — Canada  and  f’npaiha  balsams  are  both 
imported,  and  cannot  be  made  in  this  eountry. 
They  are  resinous  juices,  xchich  flow  from  their 
respective  trees.  Balsam  copaiba  is  frequently 
adulterated  wth  castor  oil.  He  will  flnd  a 
itci/v  for  lemon  kali  in  .Vo.  26  of  the  pRNNT 
Mechanic,  in  the  answers  to  correspondents. 

London:  Printed  at  "  Th k  City  Pars*,"  I,  Long 
bane,  Alderfgate,  by  D  A  Doucsmtowhom 
all  communications  for  the  Editor  must  be  ad. 
drcsM-d,  postage  jaid);  published  every  Satur¬ 
day,  by  (».  Btanta,  Holywell  .street,  Strand; 
■  nrt  be  had  nf  all  Booksellers  and  News¬ 

men  in  Town  and  Country. 
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POM  PE  VS  PILLAR. 

(Sri*  Engraving,  front  page.) 

Pompe.y'h  pillar  is  situated  about  a  quar¬ 
ter  of  a  league  from  the  southern  gate  of 
Alexandria,  a  city  of  Lower  Egypt,  and 
once  its  capital.  It  is  composed  of  red 
granite.  The  capital,  which  is  nine  feet 
high,  is  (  orinthian,  with  palm  leaves,  and 
not  indented.  The  shaft  and  the  upper 
member  of  the  base,  are  of  one  piece  of 
granite,  ninety  feet  long  and  nine  feet  in 
diameter.  The  base,  which  is  one  solid 
block  of  marble,  fifteen  feet  square,  rests 
on  two  layers  of  stone,  hound  together 
with  lead.  The  whole  column  is  114  feet 
high.  It  is  perfectly  well  polished,  and 
only  a  little  shivered  on  the  eastern  side. 
Nothing  can  equal  the  majesty  of  this  mo¬ 
nument,  which,  seen  from  a  distance, 
overtops  the  town,  and  seems  as  a  signal 
for  vessels.  Approaching  it  nearer,  Pom- 
pev’s  Pillar  produces  astonishment  mixed 
with  awe;  and  the  beauty  of  the  capital, 
the  length  of  the  shaft,  and  the  extraordi¬ 
nary  simplicity  of  the  pedestal,  excite  the 
admiration  of  all  travellers. 

It  was  not,  however,  to  mere  admi¬ 
ration,  that  a  party  of  English  sailors 
confined  themselves.  These  jolly  sons  of 
Neptune  Lad  been  pushing  the  can  about 
on  board  their  ship  in  the  harbour  of 
Alexandria,  when  they  determined  to  go 
on  shore  and  drink  a  bowl  of  punch  on  the 
top  of  Pompev’s  Pillar.  The  eccentricity 
of  the  idea  was  sufficient  to  make  it  be 
immediately  adopted,  and  its  apparent 
impossibility  a  certain  spur  for  putting  it 
into  execution.  On  arriving  at  the  spot, 
many  contrivances  were  tried,  but  without 
effect,  and  the  British  tars  began  to  de¬ 
spair  of  success,  when  the  officer,  who  had 
planned  the  frolic,  suggested  the  means  of 
accomplishing  it  by  a  paper  kite,  for  which 
one  of  the  men  was  despatched  to  the  city. 

I  he  inhabitants  were  by  this  time  ap¬ 
prized  of  what  was  going  forward,  and 
flocked  in  crowds  to  witness  the  exploit. 
The  governor  of  Alexandria  was  told, 
that  the  English  seamen  were  about  to 
pull  down  Pompey’s  Pillar,  but  he  would 
not  interfere,  saying,  the  English  were 
too  great  patriots  to  injure  the' remains  of 
Ponipey.  He  knew  little,  however,  of  the 
disposition  of  the  people  engaged  in  the 
undertaking;  for  had  the  Turkish  empire 
men  in  opposition,  it  would  not,  perhaps, 
at  this  moment  have  deterred  them. 

The  kite  was  brought  and  flown  direct¬ 
ly  over  the  pillar,  by  which  means  a  cord 
was  carried  over  the  capital.  This  »c- 
compluhed.  a  rope  was  then  drawn  over, 
and  one  of  the  seamen  ascended  by  it  to 


the  top.  where,  being  arrived,  other  ropes 
were  handed  to  him  by  the  same  convey¬ 
ance,  and,  in  little  more  than  an  hour,  a 
regular  set  of  shrouds  was  erected,  by 
which  the  whole  company  went  up,  and 
drank  their  howl  of  punch  amidst  the 
shouts  of  several  thousand  people  collected 
to  see  what  they  termed  a  miracle,  as  no 
one  had  before  been  known  to  have  seen 
the  top  of  that  stupendous  edifice,  which 
overtops  the  highest  buildings  of  the  city. 
To  the  eye  below,  the  capital  does  not  ap¬ 
pear  capable  of  holding  more  than  one 
man,  but  our  seamen  found  it  would  con¬ 
tain  no  less  than  eight  persons  very  con¬ 
veniently.  T  hey  also  discovered  what  was 
before  unknown,  that  there  was  originally 
a  statue  on  this  pillar,  of  gigantic  size,  of 
which  the  foot  and  ankle  are  the  only 
parts  now  remaining.  The  only  injury 
the  pillar  sustained,  was  the  loss  of  one  of 
its  volutes,  which  fell  down  and  was 
brought  to  England  by  one  of  the  cap¬ 
tains.  The  sailors,  after  painting  the 
initials  of  their  names  in  large  letters,  just 
beneath  the  capital,  descended,  to  the 
great  astonishment  of  the  Turks,  who,  to 
this  day,  speak  of  it  as  the  madcap  experi¬ 
ment. 

Our  engraving  presents  a  beautiful  and 
correct  view  of  Pompey’s  Pillar,  with  the 
shrouds,  &c.,  by  which  our  tars  ascended 
to  its  top — a  combination  of  one  of  the 
wonders  of  the  ancients  with  as  extraor¬ 
dinary*  an  exploit  as  was,  perhaps,  ever  at¬ 
tempted  even  by  British  sailors. 

DES(  R 1 1 »TI  V E  G EO LOO  Y. 

No.  XII. 

termination  or  the  primary  periods. 

B  e  have  found  that,  previous  to  the  close 
of  the  primary  period,  some  limited  tracts 
of  land  must  have  been  reared  above  the 
waters,  so  as  to  nourish  the  plants  which 
occur  in  the  grauwacke  slates  of  North 
Devon,  Nc. ;  that  great  changes  must  have 
taken  place  in  the  sea,  for  it  had  become 
fit  for  the  residence  of  marine  zoophvta, 
which  abounded  so  as  to  constitute  reef* 
and  islands;  conchifera  and  gasteropoda 
forming  extensive  beds  ;  trilobites  of  many 
kinds,  and  a  few  traces  of  fishes.  These, 
however,  are  chiefly  in  the  uppermost  of 
the  primary  series. 

After  the  deposition  of  the  primary 
strata,  the  interior  forces  of  heat,  no  lon¬ 
ger  operating  hv  a  gradual  metarnorpho 
sis  of  the  previously  deposited  strata,  and 
by  a  regulated  change  of  the  condition  of 
the  sea,  appear  to  have  l*een  thrown  into 
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a  state  of  critical  action,  and  to  have  ope¬ 
rated  on  the  aqueous  deposits  of  ancient 
date,  as,  at  this  day,  the  volcanic  fires  be¬ 
low  affect  the  sedimentary  strata  accumu¬ 
lated  from  water  above.  There  is  scarcely 
a  mountain  range  of  much  importance 
throughout  the  world,  where  the  effects  of 
great  convulsive  movements,  affecting  the 
primary  strata,  cannot  he  seen  :  frequent¬ 
ly  it  is  ascertained  to  be  the  case,  that  the 
movements  happened  before  the  produc¬ 
tion  of  any  of  the  secondary  rocks  ;  and, 
upon  the  whole,  it  is  evident,  that  the 
crust  of  the  globe  was  broken  up  and  dis¬ 
turbed,  and  the  relative  geographical  dis¬ 
tribution  of  sea  and  land  materially 
changed  by  the  disturbance.  The  effects 
immediately  appear  :  the  introduction  of 
a  new  order  of  sedimentary  deposits,  with 
new  geographical  relations;  the  extinc¬ 
tion  of  old,  and  the  creation  of  new  groups 
of  organic  beings  ;  in  fact,  the  commence¬ 
ment  of  a  new  act  in  the  history  of  the 
earth.* 

What  rapid  progress  has  been  made  by 
science  within  the  last  hundred  years  ! 
Note  what  Addison  wrote  about  the  com¬ 
mencement  of  the  eighteenth  century,  and 
contrast  it  with  the  present  state  of  geolo 
gical  science  : — “  The  body  of  an  animal  is 
an  object  adequate  to  our  senses.  It  is  a 
particular  system  of  Providence,  that  lies 
in  a  narrow  compass.  The  eye  is  able  to 
command  it,  and,  by  successive  inquiries, 
can  search  into  all  its  parts.  Could  the 
body  of  the  whole  earth  be  thus  submitted 
to  the  examination  of  our  senses,  were  it 
not  too  big  and  disproportioned  for  our 
inquiries,  too  unwieldy  for  the  manage¬ 
ment  of  the  eye  and  hand,  there  is  no 
question  but  it  would  appear  to  us  as  cu¬ 
rious  and  well-contrived  a  frame  as  that  of 
a  human  body.  We  should  see  the  same 
concatenation  and  subserviency,  the  same 
necessity  and  usefulness,  the  same  beauty 
and  harmony  in  all  and  every  of  its  parts 
as  what  we  discover  in  the  body  of  every 
single  animal.” 

MINERALOGY. 

No.  XIX. 

PALLADIUM. 

This  metal  was  discovered  by  Wollaston, 
intermixed  with  platina.  When  pure,  ;t 
is  of  a  yellowish- white  colour.  It  alloys 
with  all  the  metals,  mercury  excepted. 
With  gold  it  forms  a  hard  durable  alloy, 
which  has  been  used  in  the  construction 


*  The  flora  of  the  primary  periods  indicates 
the  existence  only  of  marshy  and  damp  grounds. 
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of  delicate  mathematical  instruments.  It 
is  dissolved  by  the  nitric,  sulphuric,  and 
nitro-muriatic  acids.  It  is  very  malleable 
and  ductile.  The  specific  gravity  of  pal¬ 
ladium  is  about  11.800.  To  separate  pal¬ 
ladium  from  copper,  dissolve  the  mixture 
in  nitric  acid,  and  add  a  quantity  of  pure 
water  to  the  solution  ;  boil  it  with  formate 
of  potassa  in  a  test-tube  ;  the  palladium 
will  be  reduced,  and  the  copper  remains  in 
solution.  rl'he  copper  may  be  collected  by 
iron. 

RHODIUM. 

Rhodium  is  not  dissolved  by  the  nitric 
acid  when  pure;  but  if  it  be  previously 
fused  in  a  crucible,  with  one  part  of  cop¬ 
per  or  lead,  it  is  then  readily  dissolved  by 
the  assistance  of  heat.  It  alloys  with  all 
the  metals  ;  but  that  with  steel  is  the  most 
useful.  If  from  one  to  three  parts  of  rho¬ 
dium  be  combined  with  six  or  eight  of 
steel,  the  alloy  possesses  great  hardness, 
with  sufficient  tenacity  to  prevent  crack¬ 
ing,  either  in  forging  or  hardening.  It 
is  superior  to  the  best  English  cast  steel  ; 
but  the  great  scarcity  of  rhodium  will  pre¬ 
vent  its  being  applied  to  many  useful  pur¬ 
poses.  It  has  been  applied  to  pointing  the 
nibs  of  pens.  The  specific  gravity  of  rho¬ 
dium  is  10.650. 

OSMIUM. 

This  metal  has  not  been  applied  to  any 
useful  purpose. 

IRIDIUM. 

This  metal  is  dissolved  by  several  of  the 
acids.  It  alloys  with  most  of  the  metals. 
With  copper,  it  forms  a  hard  durable  al¬ 
loy,  susceptible  of  a  fine  polish.  It  unites 
to  phosphorus  and  sulphur.  Potash  acts 
upon  it  at  high  temperatures.  The  speci¬ 
fic  gravity  of  iridium  is  18.680.  Its  uses 
are  imperfectly  known  at  present. 

CADMIUM. 

This  metal  resembles  tin  in  several  of 
its  properties,  and,  when  heated  in  con¬ 
tact  with  atmospheric  air,  forms  a  subli¬ 
mate,  which  condenses  into  a  brownish- 
yellow  oxide.  The  oxide  of  this  metal  is 
readily  reduced  by  heat  to  the  metallic 
state.  It  is  dissolved  by  most  of  the  acids. 
It  combines  with  phosphorus  and  sulphur, 
and  detonates  when  triturated  in  a  mor¬ 
tar  with  chlorate  of  potash.  It  takes  fire 
when  thrown  into  bromine.  Fused  with 
zinc,  it  renders  it  very  malleable,  and  with 
hydrocyanic  acid,  it  renders  it  green  It 
has  not  been  applied  to  any  useful  pur¬ 
pose. 

VANADIUM. 

The  properties  ol  this  metal  nearly  cor- 
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respond  with  those  of  chromium  ;  in  co¬ 
lour  it  resembles  molybdenum.  It  is  cha¬ 
racterised  by  giving,  in  the  form  of  an 
oxide,  blue  salts  with  acids,  nnd,  with 
«  xygen,  forming  a  peculiar  acid,  which 
fuses  at  a  red  heat  without  decomposition  ; 
nnd,  on  cooling,  is  of  a  reddish-brown  co¬ 
lour.  Before  the  blowpipe,  it  behaves  it- 
>elf  like  chromium,  with  this  characteris¬ 
tic  difference,  that  the  green  colour  it 
fields  to  borax,  can,  in  the  oxidizing 
flame,  be  changed  to  yellow. 
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perfectly  known,  owing  to  its  scarcity.  It 
is  soluble  in  nitro-muriatic  acid,  which  is 
precipitated,  by  the  sulphate  of  potash,  of  : 
a  white  colour.  If  a  little  succinic  acid 
he  added  to  it,  a  precipitate  of  a  green  co¬ 
lour  is  the  result. 

LAN  TANIUM. 

This  metal  is  of  very  late  discovery.  It 
has  been  found  united  to  cerium.  Tfie 
method  of  separating  the  two,  as  far  as  is 
already  known,  is  the  following  It  de¬ 
pends  on  the  ready  solubility  of  the  oxide 
of  lantanium  in  dilute  acid  after  ignition  ; 
a  property  lost  by  cerium  under  the  same 
circumstances,  from  its  nitric  solution.  It 
may  be  best  thrown  down  as  a  white  crys¬ 
talline  carbonate,  by  carbonate  of  ammo¬ 
nia,  and  from  this  its  other  compounds 
may  be  formed.  \\  ith  bi  sulphate  of  pot¬ 
ash,  it  forms  a  slov'ly  soluble  salt,  which 
does  not  precipitate  like  the  corresponding 
salt  of  cerium,  unless  the  latter  be  present 
in  the  solution. 

H  E  A  T. 

No.  III. 

I  he  expansion  of  liquids  by  heat  is  much 
g  i  eater  than  of  solids.  The  expansibility 
of  a  liquid  is  greatest  near  to  its  boiling, 
and  least  near  to  its  freezing,  point.  T  he 
boiling  of  water  affords  an  example  of  the 
effects  of  a  fluid  expanding  by  heat.  If  a 
kettle,  quite  filled  with  water,  be  placed 
on  a  fire,  the  water,  when  heated  to  21 2o 
of  Fahrenheit,  will  swell,  and  flow  from 
the  spout  of  the  kettle,  until  it  ceases  to 
expand.  Heat  applied  to  the  bulb  of  a 
common  thermometer,  causes  the  mercury 
to  dilate  and  rise  in  the  tube.  With  re¬ 
gard  to  fluids,  the  difference  of  expansion, 
under  a  given  temperature,  is  very  great. 

1  bus  water  expands  much  more  readily 
than  mercury;  alcohol  more  readily  than 
water.  Air  dilates  three-eighths  of  its 
volume,  uberi  heated  from  32°  to  212"  • 
alcohol,  one- ninth,  and  water,  one-twen¬ 


tieth.  It  is  a  general  truth  in  nature, 
that  substances  contract  in  size  a*  they 
grow  colder.  Water  is,  however,  a  re¬ 
markable  exception  to  the  general  laws  of 
expansion  by  heat  and  contraction  by  cold. 
Water  contracts  only  down  to  the  tempe¬ 
rature  of  40°  of  Fahr.  ;  it  is  then  at  what 
we  call  its  maximum  of  density,  below 
which  it  is  observed  to  expand,  and  this 
expansion  continues  in  an  increasing  ratio 
until  the  water  freezes.  Ice,  therefore, 
swims  on  the  surface  of  water,  and  must 
he  lighter  than  it.  If  this  were  not  the 
case,  the  ice,  instead  of  preserving  the 
water  underneath  from  the  cold  air,  and 
affording  protection  to  the  living  animals 
contained  in  our  waters,  would  sink  to 
the  bottom,  and  the  whole  would  he  frozen 
into  one  rude  solid  mass  of  ice  ;  we  should 
he  deprived  of  our  supply  of  water  in  the 
winter  season,  and  all  the  inhabitants  of 
that  fluid  would  he  killed,  and  the  summer 
sun  would  he  insufficient  to  melt  such 
enormous  masses  of  ice.  Water  dilates 
rapidly  in  the  act  of  congelation,  and  with 
a  force  sufficient  to  burst  the  hardest  sub¬ 
stances.  The  Florentine  academicians 
burst  a  brass  hall,  which  was  calculated  to 
require  a  power  equal  to  twelve  tons. 

Airs  are  expanded  by  heat  still  more 
than  liquids,  owing  to  the  particles  being 
in  less  intimate  union,  and  less  under  the 
influence  of  cohesive  attraction.  All  aeri¬ 
form  bodies,  unlike  solids  or  liquids,  are 
equally  dilated  by  equal  increments  of  heat. 

It  is  upon  the  expansive  power  which 
heat  exercises  over  bodies,  that  the  ther¬ 
mometer  is  constructed.  The  thermome¬ 
ter  is  a  glass  tube  of  very  small  bore,  hav¬ 
ing  a  spherical  bulb  on  its  extremity  ;  the 
bulb  and  part  of  the  tube  are  filled  with 
mercury,  this  metal  being  the  most  uniform 
in  its  expansion  at  all  temperatures.  If 
the  bulb  he  exposed  to  heat,  the  fluid  ex¬ 
pands  and  ascends  in  the  tube,  and  also 
marks  the  degree.  On  the  contrary,  if  the 
bulb  be  exposed  to  cold,  the  metal  will 
contract,  and  the  column  in  the  tube  will 
fall.  The  three  thermometric  scales  at 
present  most  in  use  in  Europe,  are  those 
of  Fahrenheit,  Celsius,  and  Reaumur.  In 
Fahrenheit’s  thermometer,  which  is  em¬ 
ployed  in  England,  the  space  between  the 
boiling  and  freezing  points  of  water,  is  di¬ 
vided  into  180  equal  parts;  32®  being 
placed  opposite  the  point  where  the  water 
freezes,  and  212°  opposite  the  boiling  point. 
In  the  centigrade  thermometer,  construct¬ 
ed  by  Celsius,  the  freezing  point  is  zero, 
and  the  boiling  point  100«.  In  Reaumur’s 
thermometer,  which  is  employed  in  the 
north  of  Germany,  the  freezing  point  is 
marked  zero,  and  80®  the  boiling  point. 
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The  centigrade  scale  mav  he  reduced  to 
that  of  Fahrenheit,  by  multiplying  by 
9  and  dividing  by  5  ;  that  of  Reaumur  to 

Cent.  100  x  9  =  900  —  5: 

Reaum.  80  x  9  =  720  — -  4  = 

For  measuring  high  temperatures,  Pro- 
lessor  Daniell  invented  an  instrument 
called  a  pyrometer,  where  the  degree  of 
heat  is  ascertained  by  the  expansion  of  a 
bar  of  platinum. 

Having  considered  the  effects  of  heat 
upon  the  bulk  of  bodies,  we  now  proceed 
to  consider  its  effects  upon  their  state  or 
form.  Heat  is  considered  capable  of  melt¬ 
ing  all  bodies  which  it  does  not  previously 
decompose.  The  beautiful  variety  of  solid, 
liquid,  and  air,  found  among  natural  bo¬ 
dies,  depends  upon  the  quantity  of  heat 
contained  in  them  ;  for  every  solid  may 
become  liquid,  and  every  liquid  aeriform 
upon  the  application  of  different  degrees 
of  heat.  If  we  heat  water,  we  convert  it 
into  steam  ;  the  steam,  as  it  cools,  becomes 
converted  into  water,  and  the  water,  on 
farther  cooling,  into  ice.  There  is  a  dif¬ 
ferent  degree  of  heat  necessary  for  the 
melting  of  different  substances.  Lead 
melts  at  012°,  sulphur  at  23'^°,  mercury  at 
39°,  ice  at  32°,  tallow  at  96°,  and  potas¬ 
sium  at  152°. 

During  the  conversion  of  a  solid  into  a 
liquid,  a  greater  quantity  of  heat  enters 
into  it  than  can  be  detected  by  the  ther¬ 
mometer;  this  accession  of  heat  merely 
serves  to  melt  the  solid,  without  raising 
its  temperature  in  the  least  degree.  Thus, 
if  a  mass  of  ice  be  brought  into  a  warm 
room,  it  will  absorb  a  considerable  quan¬ 
tity  of  heat  from  surrounding  objects,  and 
will  soon  attain  the  temperature  of  32o  ; 
it  will  then  remain  stationary  until  the  ice 
is  liquified,  and  che  melting  of  the  ice  pro¬ 
duces  cold.  This  is  the  reason  why,  when 
it  has  been  frost  during  the  night,  and  the 
frost  suddenly  gives  way  in  the  morning, 
the  air  feels  so  much  more  cold  than  when 
the  frost  continues,  and  only  yields  gra¬ 
dually  to  the  direct  action  of  the  sun.  1  he 
sudden  melting  of  the  ice  abstracts  a  con¬ 
siderable  portion  of  heat  from  the  air,  the 
lower  portion  of  which  is  not  able  to  hold 
in  vapour  the  same  quantity  of  moisture. 
The  atmospheric  heat,  the  equilibrium  of 
which  has  been  disturbed  by  the  cooling 
of  the  lower  stratum,  restores  that  equili¬ 
brium  ;  and  thus  the  atmosphere,  being 
unable  to  support  the  same  quantity  of 
moisture,  rain  is  precipitated,  until  the 
equilibrium  is  restored  by  the  discharge  of 
that  maximum  of  watery  vapour,  which 
the  air  is  not  able  to  support.  The  heat 
absorbed  during  liquefaction,  as  it  cannot 


that  of  Fahrenheit,  by  dividing  by  4  ; 
thus  : — 

=  180  -f-  32  =  212  Fahrenheit. 

:  180  -j-  32=  212  Fahrenheit. 

be  detected  by  the  thermometer,  is  termed 
latent.  If  a  pound  of  water  at  32°  be  mix¬ 
ed  with  a  pound  of  water  at  172°,  the  tem¬ 
perature  of  the  mixture  will  be  interme¬ 
diate — that  is,  102°  ;  but  if  a  pound  of  ice 
at  32°  be  mixed  with  a  pound  of  water 
140°  hotter,  the  temperature  of  the  mix¬ 
ture  will  not  be  intermediate,  as  before  ; 
the  140°  will  go  to  melt  the  ice,  without 
raising  its  temperature  a  single  degree, 
and  the  result  will  be  two  pounds  of  wa¬ 
ter  at  32°.  The  latent  degree  of  water  is 
estimated  at  140°.  Heat  exists  in  bodies 
in  two  opposite  states  :  in  the  one  it  is 
free,  sensible,  and  affects  the  thermome¬ 
ter  ;  in  the  other  it  is  combined,  latent,  or, 
more  properly  speaking,  insensible,  and 
has  no  effect  upon  the  thermometer.  Li¬ 
quids  evolve  or  give  out  heat,  when  they 
are  converted  into  solids.  When  we  freeze 
water,  we  must  let  out  a  great  quantity  of 
heat ;  and  whenever  we  condense  a  liquid, 
there  is  a  great  evolution  of  heat.  Water, 
if  kept  perfectly  free  from  agitation,  may 
be  cooled  down  several  degrees  below  32^, 
without  freezing.  Dr.  Thomson  cooled  it 
as  low  as  5°.  If  it  be  cooled  down  to  this 
temperature,  and  a  tremulous  motion  be 
then  communicated  to  it,  it  immediately 
congeals,  the  latent  heat  of  which  is 
evolved  in  such  quantity  as  to  raise  the 
temperature  of  the  whole  mass  to  32o. 
When  water  is  poured  upon  quicklime,  it 
enters  into  composition  with  it,  and,  in 
consequence  of  this  rapid  condensation, 
much  heat  is  evolved,  often  sufficient  to 
set  fire  to  shavings  of  woods,  and  combus¬ 
tible  bodies  which  may  happen  to  be  near. 
A  sudden  evolution  of  heat  always  hap¬ 
pens  when  a  liquid  is  converted  into  a 
solid  ;  congelation,  therefore,  is  to  the 
surrounding  bodies  a  heating  process,  and 
liquefaction  a  cooling  process.  Whenever 
we  liquefy  a  body,  it  must,  of  course,  pro¬ 
duce  cold ;  and  if  we  set  out  with  bodies 
already  very  cold,  we  shall  still  lower  their 
temperature,  and  we  shall  often  produce 
artificial  cold  of  great  intensity,  by  the 
rapid  solution  of  certain  saline  substances 
in  water.  If  five  parts  of  nitrate  of  pot- 
assa,  and  five  parts  of  hydrochloric  of  am¬ 
monia  (sal  ammoniac)  be  dissolved  in 
nineteen  parts  of  water,  the  temperature 
will  fall  from  50o  to  10°.  If  eight  parts  of 
sulphate  of  soda  and  five  parts  of  hydro¬ 
chloric  acid  be  mixed  together,  the  tempe¬ 
rature  will  fall  to  0°.  If  two  parts  of 
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(now  and  one  part  of  chloride  of  sodium 
he  mixed  together,  the  mixture  will  melt, 
and  a  degree  of  cold  will  he  produced, 
37*  lower  than  that  at  w  hich  water  freezes 
under  ordinary  circumstances. 

WOMM  KFUL  EFFECTS  OF  GAL¬ 
VANISM. 

John  White,  convicted  of  murder,  was 
executed  at  Louisville,  United  States,  on 
the  8th  ult.  The  rope  not  “playing” 
well,  occasioned  the  knot  to  slip  up  over 
the  chin,  instead  of  being  under  the  ear, 
so  that  his  neck  w’as  not  broken  hy  the 
fall.  Previously  to  his  execution,  he  wrote 
a  letter  to  his  father,  in  which  he  stated, 
that  he  was  present  when  the  unfortunate 
men  were  murdered  ;  that  he  did  not  par¬ 
ticipate  in  the  act,  but  was  compelled  to 
beg  his  own  life  from  the  two  men  who 
murdered  them.  He  was  cut  down  after 
hanging  about  twenty-five  minutes,  and 
his  body  given  to  the  doctors  for  the  pur¬ 
poses  of  experiment.  I  he  Louisville  City 
linselte  gives  the  annexed  extraordinary 
circumstances  attending  an  experiment 
with  the  galvanic  battery  : — “  The  poles 
of  a  powerful  galvanic  pile,  which  had 
been  prepared  for  the  occasion,  were  im¬ 
mediately  applied  to  him,  and,  to  the  un¬ 
utterable  joy  of  all  present,  w'ith  the  most 
perfect  success.  On  the  first  application 
of  the  fluid  to  his  body,  which  was  yet 
warm  and  trembling,  a  universal  tremor 
was  seen  to  pass  over  his  frame  ;  on  a  sud¬ 
den  he  arose  from  the  bench  to  a  sitting 
posture,  and,  with  great  eagerness  and 
impatience,  raised  his  hand  to  his  neck, 
trying  to  grasp  the  scarf  in  his  fingers  and 
tear  it  from  his  throat.  He  first  snatched 
at  it  w'ith  great  rashness,  as  though  the 
rope  was  yet  round  his  neck,  and  then 
continued  some  moments  picking  at  the 
seam  with  his  fingers,  as  though  it  was 
something  that  adhered  to  his  throat  giv¬ 
ing  him  great  uneasiness.  Hut  this  symp¬ 
tom  was  soon  forgotten,  for  almost  the 
next  moment  he  rose  upon  his  feet,  raised 
his  arms  level  with  his  breast,  and,  open¬ 
ing  his  bloodshot  eyes,  gave  forth  from  his 
mouth  a  most  terrific  screech,  after  which 
his  chest  worked,  as  if  in  respiration,  in 
a  very  violent  manner.  I  very  one  at  this 
minute  was  as  unite  as  death,  w'hen  one  of 
the  surgeons  exclaimed  that  he  was  alive. 

1  he  excitement  whs  too  great  to  allow 
time  for  a  reply  to  the  remark ;  every 
eye  was  rivetted  upon  the  agitated  and 
shaking  corpse.  The  operator  continued 
to  let  upon  it  a  full  quantum  of  the  gal¬ 
vanic  fluid,  till  the  action  upon  its  nerves 
became  so  powerful,  that  it  made  a  tre- 
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mendous  bound,  leaping  by  a  sort  of  im¬ 
perfect  plunge  into  a  corner  of  the  room, 
disengaging  itself  entirely  from  the  wires 
which  communicated  the  galvanism.  All 
immediately  drew-  around  the  body.  For 
a  moment  after  its  fall,  it  seemed  perfect¬ 
ly  motionless  and  dead ;  a  surgeon  ap¬ 
proached,  and,  taking  hold  of  his  arm, 
announced  that  he  thought  he  felt  a  slight, 
though  a  single  beat  of  the  pulse.  I  he 
galvanic  operator  was  just  going  to  ar¬ 
range  his  machine  to  give  him  another 
charge,  when  the  surgeons  exclaimed  that 
he  breathed.  At  this  moment  he  gave  a 
long  gasp,  rising  and  gently  waving  his 
right  hand  ;  his  sighs  continued  for  two 
minutes,  when  they  censed  entirely.  His 
whole  frame  seemed  to  be  agitated,  his 
chest  heaved,  and  his  legs  trembled.  These 
effects  were  supposed  to  be  caused  by  the 
powerful  influence  of  the  galvanic  fluid 
upon  the  nerves  :  none  of  these  movements 
were  yet  supposed  attributable  to  the  ac¬ 
tion  of  life.  It  was  considered,  that  the 
animating  principle  of  nature  had  left  his 
frame,  and  could  never  he  again  restored. 
In  the  very  height  of  anxiety,  the  surgeon 
announced  that  he  could  feel  feeble  pulsa¬ 
tions.  A  piece  of  broken  looking-glass 
u'as  immediately  held  before  his  nostrils, 
which  was  instantly  covered  with  a  cloud. 
The  most  intense  anxiety  was  felt  for 
some  seconds,  w’hen  the  motion  of  the 
chest,  as  in  the  act  of  respiration,  became 
visible.  He  rolled  his  eyes  w  ildly  in  their 
sockets,  occasionally  closing  them,  and 
giving  most  terrific  scowls.  In  about  five 
minutes,  his  breathing  became  tolerably 
frequent ;  probably  he  would  give  one 
breath  where  n  healthy  man  would  give 
four.  His  breathing,  however,  rapidly 
increased.  The  doctors  began  to  speak 
to  him,  but  he  gave  no  indications  that  he 
heard  a  word.  He  looked  upon  the  scene 
around  him  with  the  most  death-like  in¬ 
difference.  A  young  medical  student  ap¬ 
proached  him,  and,  taking  hold  of  his  arm 
and  shoulder,  White  rose  upon  his  feet, 
took  twro  steps  thus  supported,  and  seated 
himself  in  an  arm-chair.  His  muscles 
seemed  to  relax,  and  he  appeared  some¬ 
what  overcome  with  the  exertion  he  had 
made.  A  bottle  of  hartshorn  was  imme¬ 
diately  applied  to  his  nose,  which  revived 
him;  but  his  life  seemed  to  be  that  of  a 
man  much  intoxicated.  He  seemed,  upon 
one  occasion,  to  try  to  give  utterance  to 
some  feeling,  but  from  an  unknown  cause 
an  impediment  probably  occasioned  by 
the  execution  —  be  w-as  unable  to  give  utter¬ 
ance  to  a  word.  His  system  was  critically 
examined,  and,  though  lie  was  pronounced 
by  the  doctors  to  be  perfectly  alive,  yet  he 
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could  live  but  a  very  few  minutes,  for  con¬ 
gestion  of  the  brain  was  rapidly  taking 
place.  Every  method  was  adopted  to 
equalize  the  circulation,  and  save  the  pa¬ 
tient  from  the  terrible  consequence  of  so 
sad  a  catastrophe,  but  in  vain.  The  blood¬ 
vessels  of  the  head  were  enormously  dis¬ 
tended,  and  his  e>es  appeared  to  be  balls 
of  clotted  blood.  His  system  was  imme¬ 
diately  thrown  into  direful  spasms,  and  he 
died  in  a  few  minutes,  in  the  most  excru¬ 
ciating  agonies.” 

The  apparatus  for  a  galvanic  pile  is  as 
follows  : — Raise  a  pile,  by  placing  a  plate 
of  zinc,  a  flat  piece  of  wet  card,  and  a  plate 
of  silver,  successively;  then  a  second  piece 
of  zinc,  &e. .  until  the  elevation  is  several 
feet  high;  for  the  effects  are  greater  in 
proportion  to  its  height ;  then  touch  both 
extremities  of  the  pile,  at  the  same  instant, 
with  one  piece  of  iron  wire.  At  the  mo¬ 
ment  of  contact,  a  spark  is  excited  from 
tke  extremities  of  the  pile,  and  luminous 
points  are  often  perceived  at  different 
heights,  where  the  zinc  and  silver  come 
into  mutual  contact.  The  zinc  end  of  this 
pile  appears  to  be  negatively  electrified  ; 
that  formed  by  the  silver,  on  the  contrary, 
indicates  marks  of  positive  electricity. 

If  we  touch  both  extremities  of  the  pile, 
after  having  dipped  our  hands  into  water, 
or,  what  is  better,  a  saline  solution,  a 
commotion,  followed  by  a  disagreeable 
pricking  in  the  fingers  and  elbow,  is  felt. 

If  we  place  in  a  tube  filled  with  water, 
and  hermetically  closed  by  two  corks,  the 
extremities  of  two  wires  of  the  same  metal 
which  are  in  contact  at  the  other  extre¬ 
mity,  one  with  the  summit,  the  other  with 
the  base  of  the  pile;  these  ends,  even 
when  separated  only  by  the  space  of  a  few 
lines,  experience  evident  changes  at  the 
instant  the  extremities  of  the  pile  are 
touched;  the  wire  in  contact  with  that 
part  of  the  pile  composed  of  zinc,  becomes 
covered  with  bullae  of  hydrogen  gas;  that 
which  touches  the  extremity  formed  by 
silver,  becomes  oxydated.  Fourcroy  attri¬ 
butes  this  phenomenon  to  the  decomposi¬ 
tion  of  water,  by  the  Galvanic  fluid,  which 
abandons  the  oxygen  to  the  iron  that 
touches  the  positive  extremity  of  the  pile  ; 
then  conducts  the  other  gas  invisibly  to 
the  end  of  the  other  wire,  there  to  be  dis¬ 
engaged. 

From  the  numerous  experiments  of  Mr. 
Darv,  many  new  and  important  facts  have 
been  established,  and  galvanism  has  been 
found  one  of  the  most  powerful  agents  in 
chemistry.  By  its  influence,  platina  wire 
has  been  melted  ;  gold,  silver,  copper,  and 
most  of  the  metals,  have  easily  been  burnt! 


The  fixed  alkalis,  and  many  of  the  earths, 
have  been  made  to  appear  as  consisting  of 
a  metallic  base  and  oxygen  ;  compound 
substances,  which  were  before  extremely 
difficult  to  decompose,  are  now,  bv  the  aid 
of  galvanism,  easily  resolved  into  their 
constituents. 
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To  Pickle  Girkins.  —  Pick  them  out  of  a 
proper  size,  and  cover  them  with  salt  and 
water,  in  which  they  should  stand  three 
or  four  days.  Then  drain  off  the  salt  and 
water,  and  cover  them  again  with  fresh 
Avater,  to  stand  twenty-four  hours  ;  then 
put  them  near  the  fire  till  the  water  gets 
hot,  and  they  are  of  a  fine  green  colour. 
Let  them  get  cold  ;  then  drain  off  the  wa¬ 
ter  by  means  of  a  sieve,  and  cover  them 
again  with  clean  water.  Drain  off  the 
water,  and  put  them  in  a  jar,  to  be  covered 
with  the  following: — Distilled  vinegar, 

1  gallon  ;  white  pepper,  J  oz.  ;  ginger, 

2  oz  ,  ground.  Boil  six  minutes,  and  pour 
on  while  boiling. 

Raspberry  Vinegar. — Take  8  lbs.  of  ripe 
raspberries  ;  5  lbs.  of  lump  sugar  ;  li  pint 
of  best  white-Avine  vinegar.  Let  them 
stand  together  three  or  four  days  closely 
covered,  and  then  strain  or  squeeze  Avell 
through  a  cloth.  Put  it  into  a  jar,  and  tie 
it  over  ;  then  put  the  jar  into  a  saucepan 
of  water,  and  let  it  boil  an  hour.  If  not 
SAveet  enough,  more  sugar  may  be  added 
while  it  is  boiling.  When  cold,  put  it  into 
bottles,  which  should  be  Avell  coi'ked  and 
sealed. 

Amber  Varnish. —  Take  of  Chio  turpen¬ 
tine,  8  oz.  ;  melt  it  over  a  very  sIoav  fire, 
and  add  1  lb.  of  powdered  gum  amber ; 
keep  on  the  fire  half-an-hour  ;  then  take 
it  off,  and  add  2  oz.  of  white  resin  Avhile 
quite  Avarm,  and  1  lb.  of  hot  linseed  oil. 
When  cold,  strain,  and  it  will  be  ready  for 
use. 

Asiatic  Dentifrice. — Prepared  red  coral, 
2  lbs. ;  rose  pink,  2  oz. ;  pumice  stone, 
(1  oz. ;  musk,  10  grains;  all  finely  pow¬ 
dered,  and  Avell  mixed. 

Anchovy  Powder. — Pound  the  anchovies 
well,  and  rub  through  a  sieve;  make  it 
into  a  paste  with  dried  flour;  then  roll  it 
out  quite  thin,  and  dry  in  a  very  slow  oven, 
or  by  a  gentle  heat,  until  it  can  be  reduced 
to  a  fine  powder. 

Gooseberry  Jelly.—  Dissolve  lump  sugar 
in  half  its  Aveight  of  Avater  by  boiling; 
Avhen  cold  it  will  be  nearly  solid.  To  this 
syrup  add  an  equal  Aveight  of  juice  ex¬ 
pressed  from  ripe  gooseberries,  and  just 
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let  them  Hoi l  together,  but  not  long,  or 
otherwise  the  jelly  will  not  fix. 

Rran  iy  C olouring ,  or  Colour  fur  Brew¬ 
ing.  Melt  brown  sugar  until  it  begins  to 
get  hitter;  then  make  it  into  a  syrup  with 
linn*  water.  This  is  used  to  colour  brandy 
or  any  kind  of  liquor. 


INSTITUTIONS. 

LECTURES  DURING  THP.  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Friday,  Aug.  27, 
Election  of  Officers.  At  half-past  eight  prc 
cisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street  —  Thursday, 
Aug.  26,  W.  Vesalius  Pettigrew,  M.  D.,  M.  H. 
C.S.,  on  the  Anatomy  and  Physiology  of  the 
Organs  of  Voice.  At  half-past  eight 
Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4$,  Church  Street,  Rothei- 
hithc. — Monday,  August  23,  Discussion.  At 
half-past  eight  precisely. 

QUERIES. 

Having  invented  what  I  consider  to  be  an  im 
proved  steam-engine  boiler,  I  shall  feel  obliged  if 
any  of  your  correspondents  can  inform  me  of  any 
engineer  that  would  deal  honouiably  with  me,  if 
I  make  the  invention  known  to  him.  J.  S 

A  description  of  the  soda-water  machine  as  ap¬ 
plied  to  tilling  bottles;  also  the  sola-water  and 
ginger-beer  fountains?  S.  G.  H. 

The  process  by  which  convex  glasses  are  made  ? 
Also,  how  to  polish  glass  that  has  been  previously 
ground,  the  composition  that  is  used,  the  place 
where  it  is  to  be  obtained,  and  the  manner  in 
which  it  is  used  ?  N.  A. 

I  have  seen  some  small  iron  vessels,  holding 
from  twenty  to  thirty  gallons,  coated  over  inside 
with  a  composition  which  gave  them  the  appear¬ 
ance  of  china.  Such  vessels  arc  exceedingly  use¬ 
ful  for  many  purposes,  as  the  corroding  of  the 
metal  is  completely  prevented.  Those  to  which  I 
refer  were  mude  in  England  and  sent  to  the  Con¬ 
tinent  (I  do  not  know  what  part)  to  he  glazed.  Is 
the  same  art  practised  in  anv  part  of  England  ? 

A.  C.  R. 

"Where  to  obtain  speculum  metal?  W.  II. 

ANSWERS  TO  QUERIES. 

“  E.  L.”  will  find  his  questions  answered  con¬ 
cerning  the  cause  of  the  sun's  heat,  and  the  rails* 
of  the  intense  degree  of  heat  produced  in  the  focus 
of  a  lens,  in  our  next  Number. 

Perpetual  Motion  Clocks. — I  beg  to  inform 
your  correspondent  “  G.  Starkey,”  that  Moinan's 
'*  perpetual-motion"  clocks  arc  set  in  motion  by 
means  of  wcighls  in  the  form  of  bnlls,  w  hich  fail 
from  an  upper  receptacle  into  rups,  plarrd  at  the 
ends  of  arms,  radiating  from  the  centre  of  the 
first  wheel  of  the  train.  Thus,  one  side  of  the 


wheel  being  rendered  heavier  than  the  other,  it  is 
mode  to  move  round,  and  thus  put  the  clock  in 
motion.  When  the  cups  are  nearly  vertical,  the 
ball  or  weight  falls  out  into  a  lower  receptacle, 
whence  they  (the  halls)  ate  conveyed  U\thc  upper 
one  (again  to  perform  their  work)  by  natural,  not 
supernatural,  ugcncy.  The  opening  and  shutting 
of  a  door,  the  rise  and  fall  of  water  in  a  butt,  Acc., 
arc  made  available  for  this  purpose  by  a  compli¬ 
cated  scries  of  pulleys  and  levers  Such  is  a  fair 
specimen  of  the  “  perpetual-motion"  schemes. 

“  It.  Stannurd"  must  express  himself  more 
dearly.  If  he  wishes  to  know  how  to  make  n 
copper  impression  oi  die  in  which  the  image  will 
he  in  intaglio,  or  depressed  below  the  surface,  he 
must  first  saturate  the  plaster  cast  with  wax,  by 
placing  it  in  a  vessel  containing  a  small  quantity 
in  a  melted  statP.  The  wax  must  not  be  allowed 
to  go  over  the  surface  of  the  cast.  After  the  plas¬ 
ter  has  absorbed  as  much  as  it  will  (which  will  be 
in  about  twenty  minutes),  he  must  rub  it  with  a 
brush  (an  old  shaving-brush  is  best)  and  black- 
lead,  so  that  a  thin  coating  is  left  on.  It  must 
then  be  fixed  to  a  copper  wire  (taking  care  that 
there  is  a  connexion  formed  between  the  copper 
and  black-lead)  and  placed  in  the  electrotype. 

To  set  the  Galvanic  Battery  in  Act  on. — This 
is  done  by  placing  dibit*:  acid  in  it,  and  bringing 
the  two  opposite  wires  into  contact  with  each 
other,  either  directly  or  through  some  conducting 
substance.  The  thickness  of  the  plates  is  of  no 
consequence,  except  that  a  thick  plate  will  not  be 
dissolved  so  quickly  as  a  thin  one,  and,  therefore, 
will  cause  less  trouble  in  renewing.  He  should 
obtain  some  work  on  the  subject,  as  these  are 
questions  which  have  been  so  often  answered  in¬ 
directly.  The  merest  tyro  in  the  science  would 
give  him  the  required  information. 

“  J.  H.  Josephs."  Amalgamated  plates  arc 
only  arted  on  when  the  circuit  is  completed,  so 
that  they  are  not  wasted  by  mere  chemical  action. 

I  purchase  sulphate  at  fid.  per  lb.,  at  Kennard's, 
94,  St.  John  Street,  Clerkenwell.  It  should  he 
purchased,  if  possible,  in  dry  weather,  as  it  ab¬ 
sorbs  much  moisture.  But  if  he  were  to  use  a 
battery  and  a  separate  decomposing  trough,  form¬ 
ing  a  connexion  by  placing  a  plate  of  copper  in 
connexion  with  the  copper  of  the  battery,  he 
would  find  it  more  economical ;  nearly  the  whole 
of  the  copj>er  dissolving,  and  being  precipitated 
on  the  mould  He  may  purchase  sheet  ropper  at 
Foster’s,  St.  John  Square,  Clerkenwell,  at  Is.  Id. 
j»er  lb.  Sulphate  usually  yields  about  one- fourth 
of  its  weight  in  pure  roppe’-,  so  that  1  lb.  of  elec¬ 
trotype  copper  costs  al>ont  2s.  If  some  of  the 
crystals  are  suspended  in  the  solution,  and  re¬ 
newed  as  they  dissolve,  there  will  lie  no  failure 
in  the  saturation.  Any  sort  of  vessel,  from  a 
fine  glass  to  a  washing-tub,  may  be  used  for  a 
decomposing  trough.  W.  H. 


London:  Printed  at  ”  Tnr  Citt  Press,”  I,  Long 
I.ane,  Aldcrspatc.  by  I)  A.  Duvtisrr  (to  whom 
all  communication*  for  the  Editor  mutt  he  ad. 
dressed,  postage  paid);  published  every  Satur¬ 
day,  by  G.  iiKRnrR,  Holywell  Street,  Strand; 
and  mar  he  haH  of  all  fiookseUers  and  News¬ 
men  in  Town  and  Country. 
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HICK'S  EXPANDING  MAN  DR  El. 


(See  Kngtaving,  front  page.) 

Thp.  expanding  mandrel,  of  which  fig.  1  is 
a  sectional  view,  and  fig.  2  a  representa¬ 
tion,  is  the  invention  of  Mr.  John  Hick, 
of  Soho  Foundry,  Bolton,  Lancashire;  for 
which  the  Society  of  Arts  awarded  that 
gentleman  their  large  silver  medal. 

“  There  are,”  observes  .Mr.  Hick,  “in 
the  construction  of  steam  engines,  mill- 
gee  ring,  & cc.,  a  great  number  of  parts, 
such  as  steps  for  pluminer-hlocks  and 
other  pedestals  ;  also  for  connecting-rods, 
cross-heads,  Ac.  ;  hushes  for  piston-rods, 
and  a  variety  of  other  parts  which  require 
the  outer  diameter  to  be  turned  true  or 
concentric,  with  the  hole  through  them. 
The  mode  hitherto  adopted  of  perform¬ 
ing  this,  is  by  first  taking  a  piece  of  iron 
of  a  diameter  rather  larger  than  the  hole 
through  the  article  to  be  turned  upon  it. 
This,  which  is  usually  called  a  mandrel, 
is  then  reduced  to  such  dimensions,  as  to 
lit  the  central  hole  of  the  piece  to  be  turn¬ 
ed  upon  it  sufficiently  tight,  so  that  it  may 
resist  the  action  of  the  turning-tool  or 
other  cutter,  when  applied  to  its  circum¬ 
ference.  This  preparation  of  a  mandrel 
frequently  occupies  more  time  than  the 
actual  operation  of  turning  the  article  it¬ 
self  ”  To  diminish  this  great  waste  of  time, 
Mr.  John  Hick  introduced  the  expanding 
mandrel,  which  is  so  constructed,  that  one 
mandrel  will  take  a  certain  range  of  holes, 
and,  consequently,  six  or  eight  are  suffi¬ 
cient  for  every  mechanical  operation  for 
which  this  tool  is  designed  ;  and  thus,  in 
large  establishments,  a  saving  of  several 
tons  weight  of  iron  lying  idle,  as  mere 
mandrels  for  occasional  use,  is  effected, 
without  taking  into  the  account  the  great 
wa^te  of  labour  in  the  preparation  of  man¬ 
drels,  so  various  in  size  and  extensive  in 
number. 

Mr.  Hick’s  expanding  mandrel  is  com¬ 
posed  of  three  parts: — 1st.  The  main 
piece,  which  is  formed  with  a  conical 
body,  having  four  dovetail  grooves,  in 
which  as  many  hardened  sliders  work. 
These  are  of  a  wedge  shape,  and  are  acted 
on  by  the  second  portion,  a  hollow  conical 
collar,  which  is  tightened  by  the  third 
part,  a  nut,  travelling  on  the  square- 
threaded  screw. 

a  a  is  the  mandrel, or  the  upper  portion 
of  it. 

n  a  is  the  rone,  which  governs  the  ex¬ 
pansion;  and  b'  a'  the  hollow  conical 
collar. 

c  c  c,  the  sliders,  working  in  grooves  on 
the  roniral  part. 

D,  the  t.ut. 
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SECONDARY  PERIODS. 

Preliminary  Observations. — On  the  undu¬ 
lated  bed  of  the  sea,  round  the  ranges  of 
primary  rocks  raised  in  undulated  tracts 
by  great  convulsion,  secondary  strata  w’ere 
formed,  sometimes  evidently  derived  from 
the  waste  of  the  primary  strata,  through 
the  influence  of  atmospheric  agency,  or 
the  wearing  of  the  sea  on  its  shores.  But 
a  considerable  portion  of  these  strata 
is  purely  of  marine  origin  ;  the  calca¬ 
reous*  strata  may  he  considered  as  de¬ 
rived  from  chemical  decomposition  of 
the  sea-water,  separated  from  it  by  the 
vital  functions  of  inollusca  and  zoophyta, 
or  generated  by  sprihgs  rising  in  the  sea, 
and  loaded  with  carbonate  of  lime.  Of 
all  these  modes  of  formation,  Nature,  in 
modern  times,  offers  illustrations ;  some 
of  them  so  extensive  as  to  admit  of  com¬ 
parison  with  many  of  the  ancient  lime¬ 
stone  rocks.  Others  of  the  secondary 
rocks  appear  to  have  been  formed  of  eject¬ 
ed  volcanic  matter,  ashes,  and  scoria*, 
which,  by  diffusion  in  water,  have  settled 
into  deposits  of  considerable  extent.  The 
total  thickness  of  the  secondary  rocks  is 
but  small,  when  compared  with  that  of 
the  primary  groups;  nor  are  they,  it  is 
probable,  spread  over  such  extensive 
areas;  but,  in  the  variety  and  number  of 
alternations  of  the  different  sorts  of  rocks, 
and  in  the  diversity  of  their  imbedded 
organic  remains,  they  are  immensely  su¬ 
perior.  There  are  among  them  far  more 
of  the  differences  which  separate  oceanic 
from  littoral-f-  deposits;  and  we  see  abund¬ 
ant  proof  that,  during  their  aggregation, 
the  arrangements  of  nature  were  extreme¬ 
ly  analogous,  in  general  features,  to  w'hat 
we  now  see,  howrever  great  ami  numerous 
the  points  of  difference  may  he. 

I  he  various  systems  into  which  the  se¬ 
condary  rocks  have  been,  for  the  purpose 
of  description,  divided,  occur  in  the  follow¬ 
ing  ascending  order — viz. 

Carboniferous  system; 

Saliferous,  or  newr  red  sandstone  sys¬ 
tem  ; 

Oolitic  system ; 

Cretaceous  system. 

Each  of  these  systems  is  characterised 
by  the  organic  remains  which  lie  in  it. 

1  he  lepidodendra  of  the  carboniferous 
sandstones  and  shales,  yield  place  to  the 
voltziap  of  the  red  sandstone,  and  the  cv- 
•  adacea*  of  the  oolites;  the  producta*  of 

•  Calcareous,  formed  of  lime.  Calx  is  the 
I.atin  for  that  substance. 

+  Littoral,  belonging  to  the  shore. 
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the  carboniferous  limestone  are  never  seen 
among  the  oolites,  which  abound  with  tri- 
goniae,  pholadomyas,  &c. ;  nor  in  the  chalk, 
from  which  these  forms  are  absent.  Am¬ 
monites  belong  to  all  the  systems,  but  the 
groups  differ  in  each.  Belemnites  are 
confined  to  the  two  upper;  hamites,  sca- 
phites,  &c.,  are  scarcely  met  with  out  of 
the  cretaceous  rocks.  These  statements 
might  be  enormously  multiplied,  if  there 
were  occasion  ;  but  enough  has  been  said 
to  show,  that  the  great  features  of  litholo¬ 
gical  distinction  are  accompanied  by  strik¬ 
ing  characters  of  organic  remains. 

Number  of  Organic  Remains  discovered  in 
the  Secondary  Rocks. 

Mammalia. — The  only  terrestrial  mam¬ 
malia  yet  discovered,  are  the  small  mar¬ 
supial*  quadrupeds  allied  to  the  opossum, 
which  occur  in  the  oolite,  at  Stonesfield, 
near  Oxford. 

Birds. — The  only  remains  of  birds  yet 
noticed,  are  the  bones  of  some  wader, 
larger  than  a  common  heron,  found  in  the 
fresh-water  formation  of  Tilgate  Forest, 
Sussex.  A  discovery  was  made  in  1836, 
in  America,  of  the  footsteps  of  birds  in  the 
new  red  sandstone  of  the  valley  of  the 
Connecticut,  which  are  referred  to  at  least 
seven  species,  all  apparently  waders,  hav¬ 
ing  very  long  legs,  and  of  various  dimen¬ 
sions,  from  the  size  of  a  snipe,  to  twice  the 
size  of  an  ostrich. 

No  one  need  be  surprised  at  this  paucity 
of  the  remains  of  birds,  for  their  powers 
of  flight  insure  them  against  perishing  by 
numerous  casualties  to  which  quadrupeds 
are  exposed  during  floods,  &c. ;  and,  if 
they  chanced  to  be  drowned,  or  to  die 
when  swimming  on  the  water,  it  would 
scarcely  ever  happen  that  they  would  be 
submerged,  so  as  to  become  preserved 
in  sedimentary  deposits.  In  consequence 
of  the  hollow  tubular  structure  of  their 
bones,  and  the  quantity  of  their  feathers, 
they  are  extremely  light  in  proportion  to 
their  volume;  so  that,  when  first  killed, 
they  do  not  sink  to  the  bottom,  like  qua¬ 
drupeds,  but  float  on  the  surface  until  the 
carcass  either  rots  away  or  is  devoured  by 
predaceous  animals. 

Reptiles. — Marine ;  about  twelve  genera, 
including  thirty  or  more  species.  Fluvi- 
atile  and  terrestrial ;  ten  genera,  with 
twenty  species.  Flying  ;  one  genus,  eight 
species. 

Jnsects. — Several  species  of  libellulaj, 
and  some  coleoptera. 

Plants — Monsieur  Adolphe  Brougniart 


*  Marsupial,  from  marsupimn,  a  L  it  in  word 
signifying  poach. 
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enumerates  about  seventy  species  of  land 
plants.  One-half  of  these  are  conifene 
(allied  to  the  pine)  and  cadaceae  (an  order 
of  plants  possessing  nearly  equal  affinity 
witli  palms  and  tree  ferns) ;  and  of  this 
half,  twenty-nine  are  cycadaceae  ;  the  re¬ 
maining  half  are  chiefly  vascular  crypto- 
gamiae — viz.  ferns,  equisetaceae,  and  lyco- 
podiaceae.  In  our  actual  vegetation,  coni- 
ferae  and  cycadaceae  scarcely  compose  a 
three-hundi'edth  part. 

Fishes. — The  number  of  species  deter¬ 
mined  by  that  celebrated  foreigner,  M. 
Agassiz,  is  about  400  ;  but  the  specimens, 
too  impei-fect  to  be  desci'ibed  at  present, 
announce  the  existence  of  a  still  greater 
number. 

Shells. — From  1000  to  1500  species  have 
been  discovered. 

Among  all  these  various  remains  of 
animals  and  plants,  not  one  has  been 
found  which  is  identical  with  any  living 
species.  Although  they  have  chai’acters 
agreeing  with  those  by  which  existing  ani¬ 
mals  and  plants  have  been  grouped  toge¬ 
ther,  in  the  greater  divisions  of  genera , 
families,  and  classes  ;  the  living  individuals 
of  the  same  divisions  have  forms  of  stnic- 
ture  distinct  from  any  found  in  a  fossil 
state  in  the  secondary  rocks. 

MINERALOGY. 

No.  XX. 

DIAMOND. 

The  diamond,  which  was  well  known  to 
the  ancients,  is  principally  found  in  the 
western  peninsula  of  India,  on  the  coast 
of  Coromandel,  in  the  kingdoms  of  Golcon- 
da  and  Visapour,  in  the  island  of  Borneo, 
and  in  the  Brazils.  They  ai’e  genei-ally 
found  bedded  in  rocks  of  freestone  or 
quartz,  and  sometimes  in  the  beds  of  run¬ 
ning  waters.  When  taken  out  of  the 
earth,  they  are  incrusted  with  an  exterior 
earthy  covering,  under  which  is  another, 
consisting  of  carbonate  of  lime.  In  the 
Brazils,  diamonds  might  be  obtained  in 
greater  quantities  than  at  present,  if  the 
sufficient  working  of  the  diamond  mines 
were  not  prohibited,  in  order  to  prevent 
that  diminution  of  their  commercial  value, 
which  a  greater  abundance  of  them  might 
occasion.  In  the  rough,  diamonds  are 
worth  two  pounds  sterling  the  carat,  or 
four  grains,  provided  they  are  without 
blemish.  The  expense  of  cutting  and  po¬ 
lishing  amounts  to  about  four  pounds 
more.  The  value  is  far  above  what  I  have 
here  stated,  when  they  become  consider¬ 
able  in  size.  The  diamond  is  always  crys¬ 
tallized  but  sometimes  so  imperfectly, 
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that,  at  first  sight,  it  might  appear  amor¬ 
phous.  The  figure  of  the  diamond,  when 
perfect,  is  an  eight-sided  prism  ;  there  are 
also  cubical,  fiat,  and  round  diamonds.  It 
is  the  oriental  diamond  which  crystal¬ 
lizes  into  octahedra,  and  exhibits  all  the 
varieties  of  the  primitive  figure.  The 
diamond  of  Brazil  crystallizes  into  dode- 
cahedra.  The. texture  of  the  diamond  is 
lamellated  ;  for  it  may  he  slit  or  cleft  with 
an  instrument  of  well- tempered  steel,  hv  a 
swift  blow.  There  are,  however,  some 
diamonds,  which  do  not  appear  to  be  form¬ 
ed  of  laminae,  but  of  twisted  and  inter¬ 
woven  fibres,  like  those  of  knots  of  wood  : 
these  exceed  the  others  greatly  in  hard¬ 
ness.  The  diamond  is  one  of  the  hardest 
bodies  known.  It  resists  the  most  highly- 
tempered  steel  file  ;  which  circumstance 
renders  it  necessary  to  attack  it  with  dia¬ 
mond  powder.  It  takes  an  exquisite  and 
lasting  polish.  It  has  a  great  refractive 
power,  and  hence  its  lustre,  when  cut 
into  the  torm  of  a  regular  solid,  is  uncom¬ 
monly  great.  I  he  usual  colour  of  diamonds 
is  a  light  grey,  often  inclining  to  yellow; 
at  times  lemon  colour,  violet,  or  black  ; 
stldomer  rose-red,  and  still  more  rarely 
green  or  blue,  but  more  frequently  pale 
brown.  The  purest  diamonds  are  perfectly 
transparent.  The  colourless  diamond  has 
a  specific  gravity  of  3.517  ;  this  varies, 
however,  at  times.  When  rubbed,  it  be¬ 
comes  positively  electric,  even  before  it 
has  been  cut  by  the  lapidary.  The  dia¬ 
mond  is  not  acted  upon  by  any  acid,  or  by 
any  chemical  agent,  oxygen  excepted  ;  and 
this  requires  a  very  great  increase  of  tem¬ 
perature  to  produce  any  effect.  The  dia¬ 
mond  burns  by  a  strong  heat  with  a  sensi¬ 
ble  flame,  attracting  oxygen,  and  becom¬ 
ing  wholly  converted  into  carbonic  acid 
gas  during  that  process.  It  combines 
with  iron  by  fusion,  and  converts  it,  like 
common  charcoal,  into  steel ;  but  the  dia¬ 
mond  requires  much  more  oxygen  to  burn 
in  than  common  charcoal  does,  and  even 
then  it  consumes  but  slowly,  and  ceases 
to  burn  the  instant  its  temperature  is  low¬ 
ered.  The  diamond  is  nothing  more  nor 
less  than  pure  crystallized  carbon.  The 
reader,  perhaps,  has  a  few  pebbles  of  crys¬ 
tal,  which  he  believes  to  he  diamonds;  to 
satisfy  himself  of  that,  let  him  procure  a 
fine  file,  and  rub  the  substance  with  a 
little  pressure;  if  it  he  a  pebble,  the  tile 
will  have  left  an  impression;  or  he  may 
try  it  on  a  piece  of  lead  charged  with 
emery,  or  upon  a  lapidary  s  wheel  ;  any 
ot  which  will  wear  down  the  pebble,  but 
will  not  produce  the  smallest  effect  upon 
11  ‘iiuiuond.  ti.  Starkey, 

Minerolngical  Chemist. 


LIGHT. 

The  laws  of  light,  as  they  relate  to  the 
phenomena  of  its  movements,  and  to  the 
sense  of  vision,  form  the  science  of  optics. 
Two  opinions  have  been  maintained  with 
regard  to  the  nature  of  light.  Newton, 
and  most  of  his  immediate  successors,  con¬ 
sidered  it  as  composed  of  material  parti¬ 
cles  of  extreme  minuteness,  which  ema¬ 
nate  from  luminous  bodies — such  as  the 
sun,  the  stars,  and  incandescent  sub¬ 
stances — move  in  straight  lines  with  in¬ 
conceivable  velocity,  and  produce  the  sen¬ 
sation  of  light  by  penetrating  the  bulb  of 
the  eye,  and  striking  against  the  retina, 
which  is  an  expansion  of  the  optic  nerves. 
More  recent  philosophers  view  the  pheno¬ 
mena  of  light  as  the  effects  produced  by 
vibrations  or  undulations  in  the  ethereal 
medium,  universally  diffused  through  na¬ 
ture.  According  to  this  theory,  light  is 
produced  by  pulsations  of  ether  on  the  re¬ 
tina  of  the  eye,  just  as  hearing  is  caused 
by  pulsations  of  air  on  the  auditory  nerve. 
This  opinion  is  most  generally  received  at 
the  present  moment.  Light  is  similar  to 
heat  in  many  of  its  properties.  They  are 
both  subjected  to  the  same  law’s  of  reflec¬ 
tion  from  polished  surfaces,  of  refraction 
through  diaphanous  substances,  of  polari¬ 
zation  by  reflection,  and  by  double  refract, 
ing  crystals.  Their  swiftness  is  almost  in¬ 
conceivable;  they  pass  freely  through  rock 
crystals,  and  both  are  capable  of  radiating 
in  straight  lines  from  luminous  bodies. 
The  intensity  of  each  diminishes  as  the 
square  of  the  distance  increases.  The 
light  proceeding  from  the  sun  is  warm,  so 
is  also  the  light  of  red-hot  coals ;  and  the 
more  brilliant  light  of  flame  excites  still 
more  intense  heat.  Light  is  of  two  kinds, 
natural  and  artificial.  The  natural  sources 
of  light  proceed  from  the  sun  and  stars  ; 
those  of  artificial  light,  from  bodies  which 
are  strongly  heated.  As  we  have  no  na¬ 
tural  light  in  the  absence  of  the  sun,  wre 
generally  conclude  it  to  be  the  fountain  of 
light.  To  its  influence  we  owe  the  changes 
of  the  seasons,  the  health  fulness  of  spring, 
the  beauties  of  summer,  and  the  gifts  of 
autumn.  The  sun  is  supposed  to  be  sur¬ 
rounded  by  a  mottled  ocean  of  flame, 
through  which  his  dark  nucleus  appears, 
which  is  the  magazine  from  which  its  heat 
is  generated  ;  while  the  luminous  or  phos¬ 
phorescent  mantle,  which  that  heat  freely 
pervades,  is  the  region  where  its  light  is 
generated.  The  light  perpetually  flowing 
from  the  sun,  both  direct  and  diffused,  is 
capable  of  exciting  heat.  This  effect  takes 
place  only  w'hen  the  rays  are  absorbed  ; 
for  they  pass  through  transparent  sub- 
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stances,  and  are  reflected  by  opaque  ones, 
without  producing  any  effect  upon  their 
temperature.  The  burning-glass  and 
concave  reflector  remain  cool  at  the  mo¬ 
ment  of  producing  intense  heat,  by  collect¬ 
ing  the  rays  of  the  sun  into  a  focus.  The 
intense  degree  of  heat  produced  in  the  fo¬ 
cus  of  a  lens,  arises  entirely  from  a  great 
number  of  the  rays  being  concentrated  in 
a  small  space,  and  not,  as  some  have  sup¬ 
posed,  from  their  power  being  augmented 
by  a  change  in  the  direction  of  their  mo¬ 
tion.  Solar  light  is  capable  of  producing 
powerful  chemical  changes.  A  solution  of 
gold,  mixed  with  different  white  bodies, 
becomes  purple  on  being  exposed  to  the 
solar  light.  Chloride  of  silver,  as  long  as 
it  is  kept  from  the  light,  even  though  it 
be  exposed  to  heat,  remains  colourless ; 
but  the  sun’s  rays,  and  even  diffused  day¬ 
light,  by  their  peculiar  action,  blacken  it 
quickly.  It  appears  that  these  effects  are 
produced  by  certain  rays  altogether  desti¬ 
tute  of  light  and  heat,  and  which,  from 
their  peculiar  agency,  are  termed  chemi¬ 
cal  rays.  Light  is  produced  when  mag¬ 
nesia,  lime,  or  pure  potash,  is  thrown  into 
the  mineral  acids,  as  well  as  in  the  slak¬ 
ing  of  quicklime  by  affusion  of  water. 
The  evolution  of  light  by  chemical  action, 
is  also  well  seen  in  the  phenomena  of  com¬ 
bustion.  Even  the  processes  of  animated 
nature  are  influenced  by  the  chemical 
agency  of  light.  “  Organization,  sensa¬ 
tion,  spontaneous  motion,  and  all  the  ope¬ 
rations  of  life,”  says  Lavoisier,  u  exist 
only  at  the  surface  of  the  earth,  and  in 
places  exposed  to  the  influence  of  light ; 
and  without  it,  nature  itself  would  be  in¬ 
animate.”  Upon  light,  much  of  the  vari¬ 
ation  we  observe  in  the  vegetation  of 
plants,  and  the  constitution  of  their  prin¬ 
ciple,  depends.  Plants  which  are  deprived 
of  the  light,  are  soft  and  weak  in  their 
substance,  displaying  no  leaf,  and  putting 
forth  no  flower.  All  plants  shut  up  in  a 
dark  room,  send  out  shoots  to  any  open¬ 
ing  where  light  may  enter.  The  second 
kind  of  light  is  that  which  is  emitted  by 
substances  when  strongly  heated.  All 
bodies,  when  their  temperature  has  been 
raised  to  a  certain  extent,  by  the  applica¬ 
tion  of  any  source  of  heat,  become  lumin¬ 
ous,  and  render  objects  around  them  visi¬ 
ble  ;  and  the  shining  appearance  which 
they  assume,  is  termed  their  incandes¬ 
cence.  Solids  and  liquids,  which  are  not 
converted  into  vapour  at  a  less  elevated 
temperature,  appear  luminous  in  the  dark 
when  heated  to  about  300";  a  temperature 
of  lOOOo  is  requisite  to  produce  this  effect  in 
broad  day-light.  The  colour  of  incandes¬ 
cent  bodies  varies  with  the  intensity  of  the 


heat.  Thus,  a  piece  of  iron,  by  the  ap 
plication  of  heat,  gradually  begins  to  be 
visible,  by  emitting  a  dull-red  light.  As 
the  heat  increases,  the  redness  becomes 
more  and  more  vivid,  till,  at  length,  it 
acquires  a  bright  red.  If  the  communica¬ 
tion  of  heat  be  still  farther  continued,  it 
eventually  becomes  a  clear  white  light, 
and  the  iron  is  said  to  be  white  hot.  Gases 
do  not  become  luminous  at  any  tempera¬ 
ture,  unless  in  a  state  of  combustion. 

Light  is  emitted  by  some  substances,  in¬ 
dependently  of  chemical  action,  or  of  the 
elevation  of  temperature  necessary  to  in¬ 
candescence,  giving  rise  to  an  appearance 
which  is  termed  'phosphorescence.  This  is 
exemplified  by  Canton’s  phosphorus,  a 
mixture  of  calcined  oyster  shells  and  flow¬ 
ers  of  sulphur.  The  same  property  is  pos¬ 
sessed  by  chloride  of  caleium,  or  Hom- 
berg’s  phosphorus ;  by  anhydrous  nitrate 
of  lime,  or  Baldwin’s  phosphorus  ;  by  the 
diamond,  fluor  spar,  phosphate  of  lime, 
and  sea-salt,  &c.  It  is  necessary  that  those 
substances  should  have  been  previously 
exposed  to  light ;  in  some  cases,  exposure 
to  the  solar  light  or  the  electric  discharge, 
is  requisite  to  develope  this  property.  An¬ 
other  species  of  phosphorescence  is  ob¬ 
served  in  some  bodies  when  they  are 
strongly  heated.  A  piece  of  lime,  for  ex¬ 
ample,  heated  to  a  degree  which  would 
render  other  bodies  red,  emits  a  white 
light  of  dazzling  intensity.  A  third  spe¬ 
cies  of  phosphorescence  occurs  in  the  bo¬ 
dies  of  some  animals,  either  in  the  dead  or 
living  state.  The  body  of  the  herring 
begins  to  be  phosphorescent  a  day  or  two 
after  death,  and  previously  to  the  com¬ 
mencement  of  putrefaction.  The  glow¬ 
worm  (lampyris  noctiluca)  of  this  coun¬ 
try  shines  with  a  strong  light,  but  is  far 
exceeded  by  the  elater  noctilicus,  an  in¬ 
sect  of  the  West  Indies,  which  is  highly 
endowed  with  this  property. 

Leslie’s  photometer  is  constructed  on 
the  principle,  that  light,  in  proportion  to 
its  absorption,  produces  heat.  It  consists 
of  his  deferential  thermometer,  with  one 
of  the  balls  blackened.  A  glass  cover  de¬ 
fends  the  balls  from  being  influenced  by 
the  temperature  of  the  atmosphere.  The 
black  ball  absorbs  the  incident  light  which 
passes  freely  through  the  transparent  one, 
and  produces  a  corresponding  elevation  of 
temperature. 

T.  R. 

(To  be  continued.) 


A  lamp  with  eight  threads  of  cotton  burns 
0.325  ounces  of  oil  in  an  hour;  one  with  four 
threads  0.1664  ounces. 


310 


THE  PENNY  MECHANIC  AND  CHEMIST. 


CHEAP  FARRA  DAY’S  ALKALI- 
METER. 
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portions,  until,  by  the  test  of  litmus  pa¬ 
per,  the  solution  is  exactly  neutralised. 
It  is  convenient  to  set  aside  a  portion  of 
the  filtered  liquid,  in  order  to  neutralize 
the  acid,  in  case  it  was  added  too  freely. 

Robehtus  Beckla:. 


IMPORTANT  COMBINATION  OF 
THE  ELECTROTYPE  WITH  THE 
DAGUERREOTYPE  PROCESS. 


Potassa 
Carb.  Soda 

Carb.  Potassa 


Procure  a  glass  tube  ten  inches  long, 
and  three-fourths  of  an  inch  in  diameter, 
fitted  tight  with  a  cork  ;  into  which  pour 
1000  grains  of  water,  and  with  a  pen  or 
pencil  make  a  mark  on  the  tube;  then 
empty  it,  and  lay  it  on  a  piece  of  paper  ; 
draw  a  line  at  the  beginning  and  termina¬ 
tion  of  the  space  occupied  by  the  water, 
and  divide  it  into  100  parts,  as  the  scale 
in  fig.  Then  paste  the  scale  to  a  thin 
piece  of  board,  and  fix  the  tube  to  it,  with 
wire  or  string.  Prepaie  a  dilute  acid 
(spec.  grav.  1.127  at  00°),  which  may  be 
made  by  mixing  four  ounces  of  distilled 
water  with  one  ounce  of  concentrated  Sul¬ 
phuric  acid.  This  is  the  standard  acid  to 
be  used  in  all  the  experiments,  being  of 
the  proper  strength  necessary  to  neutral¬ 
ize  100  grains  of  the  alkali  written  oppo¬ 
site.  If  you  pour  in  acid  till  it  reaches 
the  word  “  carb.  potassa,"  you  have  suf- 
ficient  quantity  to  neutralise  100  grains  of 
carbonate  ;  add  pure  water  till  it  reaches 
1,  the  beginning  of  the  scale  :  each  divi¬ 
sion  of  the  mixture  will  neutralize  one 
grain  of  the  carb.  potassa. 

In  order  to  ascertain  the  quantity  of 
real  carbonate  in  any  sample  of  pearlash, 
dissolve  lot)  grains  of  the  sample  in  water  ; 
filter  it,  to  remove  insoluble  parts,  and 
add  the  dilute  acid  in  successive  small 
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Amongst  the  papers  read  at  the  meeting 
of  the  London  Electrical  Society  on  Tues¬ 
day,  was  one  by  Professor  Grove,  “  On  a 
Voltaic  Process  for  Etching  Daguerreo¬ 
type  Plates,”  which  contained  an  account 
of  a  series  of  exj^eriments  promising  to 
lead  to  most  important  results. 

The  paper  was  illustrated  by  twenty  or 
thirty  prints  obtained  from  the  etched 
plates  by  the  etched  plates  themselves,  and 
by  electrotype  copies  of  the  same.  The 
principles  on  which  the  process  depends, 
may  be  gathered  from  the  words  with 
which  the  author  concludes: — “Instead 
of  a  plate  being  inscribed  as  *  drawn  by 
Landseer,  and  engraved  by  Cousins,’  it 
would  be  *  drawn  by  light  and  engraved 
by  electricity.’  ” 

The  secret  of  this  process  is  to  make 
the  Daguerreotype  the  anode  of  a  voltaic 
combination  in  a  solution  which  will  not 
of  itself  attack  either  the  silver  or  mer¬ 
cury,  but  of  which,  when  electrolyzed,  the 
anion  will  attack  these  metals  unequally. 
This  is  accomplished  by  employing  a  solu¬ 
tion  of  two  measures  of  hydrochloric  acid 
to  one  of  water,  and  placing  it  on  the 
Daguerreotype  plate  as  an  anode  with  a 
plate  of  platinized  silver,  of  equal  size 
with  the  electrode.  The  result  of  the  un¬ 
equal  action  of  the  liberated  aniou  upon 
the  plate,  is  to  produce  a  perfect  etching 
of  the  original  design  ;  and  this,  when 
printed  from,  gives  a  picture  having  the 
lights  and  shades  as  in  nature. 

From  the  nature  of  the  case  it  will  en¬ 
sue,  that  if  the  plate  is  etched  too  deeply, 
the  fine  lines  will  run  into  each  other; 
but,  if  sufficiently  acted  on,  to  leave  a 
perfect  etching  of  the  original  design, 
which  can  be  done  with  the  greatest  accu¬ 
racy.  The  very  cleaning  of  the  plate  by 
the  printer  destroys  its  beauty  ;  and  the 
molecules  of  the  printer’s  ink  being  larger 
than  the  depth  of  the  etchings,  a  very 
imperfect  impression  is  produced.  From 
this  the  writer  concluded,  that  at  present 
the  object  obtained  is  this  : — A  Daguerreo¬ 
type  picture  can  be  produced  in  the  ordi¬ 
nary  way,  it  can  be  etched  according  to 
the  present  process,  and  from  this  etching 
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an  indefinite  number  of  electrotype  copies 
can  be  obtained.  As  an  illustration  of 
the  perfection  attendant  on  this,  the 
author  states  that,  from  a  Daguerreotype 
plate,  which  had  on  it  a  sign-board,  mea¬ 
suring  1-1  Oth  by  6-l00ths  of  an  inch,  five 
lines  of  the  inscription  can  be  read  dis¬ 
tinctly  by  aid  of  a  microscope  applied  to 
the  electrotype  copy. 

I’he  author  mentions  many  advantages 
attendant  on  his  mode  of  etching  ;  among 
which,  not  the  least  worthy  of  attention 
is,  that  local  action  is  avoided. 

MECHANICS’  INSTITUTIONS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — The  spread  of  Mechanics’  Institu¬ 
tions  and  Mutual  Instruction  Societies, 
&c.,  throughout  Great  Britain,  must  be  a 
matter  of  great  rejoicing  to  all  those  who 
wish  to  see  the  middle  and  working  classes 
placed  in  such  a  position  in  the  scale  of 
intellect,  as  shall  entitle  them  to  the  dig¬ 
nified  name  of  man  ;  a  name  which,  I  am 
sorry  to  say,  many  disgrace  in  the  worst 
manner  possible  ;  but  the  time  of  regene¬ 
ration  is  at  hand,  in  fact,  is  progressing 
more  and  more  every  day. 

London,  with  its  Royal  Societies,  Lite¬ 
rary  and  Scientific  Institutions,  has  done 
a  great  deal — much  more  remains  to  be 
done,  and  it  is  rather  strange  that  the 
great  majority  of  the  institutions  are  on 
the  Middlesex  side  of  the  water,  with  a 
preponderating  scarcity  on  this;  the  only 
thing  of  the  kind  is,  I  believe,  the  South¬ 
wark  Literary  Institution,  the  charges  of 
admission  to  which,  render  it  to  the  art¬ 
isan  mechanic  inadmissible.  Believing, 
then,  as  I  do,  that  the  amount  of  intelli¬ 
gence  possessed  by  any  population,  is  in 
accordance  to  the  amount  of  mental  food 
within  their  reach,  I  sincerely  hope  that 
some  person  or  persons  will  come  forward 
and  endeavour  to  establish  a  society  for 
the  mental  and  moral  improvement  of  this 
neighbourhood.  That  a  place  of  such  an 
extent  as  this  should  be  without  ££  one  of 
the  things  needful,’’  is  a  matter  of  great 
surprise  to 

Your  humble  servant, 

Minus. 

Newington,  August  15,  1841. 

P.S.  Perhaps  those  readers  of  the  Me¬ 
chanic  or  their  friends,  who  would  be 
willing  to  join  a  society  of  the  kind, 
would  not  object  to  send  their  names  and 
addresses  to  the  Editor. 


MISCELLANEA. 


Thames  Tunnel. — On  Thursday  Sir  lsambard 
Brunei  descended  the  Wapping  shaft,  and  passed 
from  one  end  of  the  Tunnel  to  the  other  under 
the  river,  and  made  his  exit  by  the  shaft  in  Ro- 
therhithe,  returning  across  the  river  in  a  boat. 
He  was  warmly  congratulated  by  the  workmen 
and  others  assembled,  as  the  first  person  who  had 
ever  passed  under  the  Thames  by  means  of  that 
undertaking.  The  chairman  of  the  Company, 
accompanied  by  another  gentleman,  afterwards 
descended  into  the  Tunnel  on  the  Rotherhithe 
side,  and  soon  made  their  appearance  in  the  shaft 
at  Wapping,  having  also  passed  under  the  entire 
breadth  of  the  river.  It  does  not  appear,  how¬ 
ever,  that  the  Tunnel  is  completed,  though  the 
shield  extends  to  within  ten  feet  of  the  Wapping 
shaft,  and  a  drift-way  or  water-course  has  been 
formed  from  the  shaft  into  the  Tunnel,  through 
which  these  gentlemen  passed.  It  is  expected 
that  one  of  the  archways  will  be  open  for  foot- 
passengers  in  the  course  of  a  few  months. 

A  Curious  Experiment  is  now  in  course  of 
operation  on  the  North  Pier  of  Sunderland  har¬ 
bour  ;  it  is  in  an  attempt  to  remove  en  masse  the 
light-house,  which  is  built  of  stone,  cramped  to¬ 
gether  with  iron,  from  its  original  position  to  the 
extreme  end  of  the  pier,  which  has  been  extended 
about  forty  yards  farther  into  the  sea.  The  stone¬ 
work  has  been  cut  out  at  the  base,  and  a  railway 
and  carriage  erected,  on  which  the  light-house 
now  stands.  It  was  moved  by  screw  power  a 
distance  of  twenty-one  feet  to  the  north  on  Mon¬ 
day,  in  which  situation  it  will  remain  for  some 
time,  till  the  railway  is  reversed,  when  it  will  be 
removed  to  its  new  site  at  the  east  end  of  the  pier. 


LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  Sep¬ 
tember  1,  Quarterly  Meeting.  At  half-past 
eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Thursday, 
Sept.  2,  Richard  Cull,  Esq.,  on  the  Human 
Voice  and  Speech.  At  half-past  eight. 
Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rothex- 
hilhe. — Monday,  August  30,  Mr.  Hillman,  on 
the  Progress  of  Literature.  At  half-past  eight 
precisely. 

QUERIES. 

Having  received  some  sheet  copper  to  place 
upon  the  bottom  of  a  vessel,  I  put  it  in  my  store- 
yard  for  several  nights,  and  found  (owing  to  their 
being  wetted  by  the  rain)  that  on  all  of  them  there 
were  a  number  of  large  marks,  something  like 
iron-rust,  and  of  a  rough  nature,  quite  different 
from  the  smooth  surface  of  the  copper ;  can  any 
of  your  correspondents  explain  the  cause  of  this 
change,  and  whether  the  copper  is  worse  for  it? 

.T.  Goulding. 

In  constructing  “  Robertus  Becklae’s”  cheap 
safety -jet  for  blowpipes,  will  wire  a  sixtieth  of  an 
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inrh  diameter  l>e  fine  enough  to  place  in  the  tube? 
Would  it  be  better  to  quite  fill  the  tube  and  dis- 
j>cnw*  with  the  rod  of  iron  or  not?  Also  whether 
ferrules,  such  as  are  used  for  the  necks  of  blad¬ 
ders,  would  do  to  cement  on  the  ends  ? 

T.  W.  B. 

How  to  temper  a  graver,  so  as  to  cut  steel ;  or 
is  there  any  place  where  I  can  purchase  them 
already  tempered,  as  I  generally  find  them  so 
hard  that  they  break?  W.  Jkmuns. 


I  shall  feel  obliged  to  any  of  your  readers  who 
may  be  able  to  refer  me  to  books  containing  de¬ 
scriptions  of  C.  Varley's  lathe  for  cutting  screws  ; 
H.  Mandalay's  triangular  bar,  lathe,  and  slide- 
rest;  Clement's  surface  lathe,  and  double  conical 
mandrel;  Bell's  universal  chuck;  Morgan's  cen¬ 
tral  wire  chuck.  All  the  above  have  been,  1  be¬ 
lieve,  rewarded  by  the  Society  of  Arts  of  London. 

Amateur  Mechanic. 


The  simplest  method  of  gilding  compo  orna¬ 
ments?  S.  Abel. 


Can  a  phantasmagoria  lantern  be  so  altered, 
without  injury,  to  be  used  as  a  gas  microscope, 
similar  to  the  one  used  at  the  Adelaide  Gallery 
if  so,  where  can  it  be  done,  and  the  probable  ex¬ 
pense,  as  I  wish  to  use  it.  sometimes,  as  a  phan¬ 
tasmagoria  lantern,  and  also  as  a  micros'-ojjc  ? 
Have  any  of  your  correspondents  a  gas  micro¬ 
scope  to  dispose  of  at  a  reasonable  price?  Where 
is  the  most  likely  place  to  obtain  one  reasonable, 
or  to  obtain  the  lenses?  S. 


ANSWERS  TO  QUERIES. 

Metallic  Bismuth  may  be  obtained  by  mixing 
the  subnitrate  with  its  weight  of  powdered  char¬ 
coal  in  a  crucible,  and  subjecting  it  to  a  moderate 
heat.  Pure  bismuth  will  be  found  on  the  bottom 
of  the  crucible. 


Artificial  Garnett. — Pure  white  glass.  2  grains; 
glass  of  antimony,  1  grain  ;  powder  of  Cassius, 
1  grain  ;  manganese,  1  grain.  Reduce  the  mate¬ 
rials  to  powder,  mix  them  intimately,  and  then 
fuse  them  in  a  crucible. 


To  take  Spots  out  of  Linen. — Take  a  piece  of 
mould  candle,  melt  it,  and  dip  the  inked  part  in 
the  tallow,  and  put  it  by  to  wash.  This  is  supe¬ 
rior  to  salts  of  lemons  or  spirit  of  salts,  which 
ofien  destroy  it. 

Iodide  of  Potassium. — To  a  hot  solution  of 
pure  potassa,  add  sufficient  iodine  to  neutral¬ 
ize  the  alkali ;  iodide  of  potassium  and  iodatc 
of  j*otassa  are  generated.  Evaporate  to  dryness, 
and  expose  the  dry  mass  in  a  platinum  crucible 
to  a  gentle  red  heat,  in  order  to  decompose  the 
indale.  The  fused  mass  is  then  dissolved  by- 
water  and  crystallized. 

Ilarium. — This  is  procured  by  forming  carbon¬ 
ate  of  baryta  into, a  paste  with  water,  placing  a 
globule  of  mercury  ur  a  little  hollow  made  in  it* 
surface,  and  laying  the  whole  on  a  platinum 
tray,  which  communicates  with  the  positive  pole 
of  a  galvanic  battery  of  1  (X)  double  plates,  while 
the  negative  wire  was  in  contact  with  the  mer¬ 
cury.  Hie  baryta  is  decomposed,  and  its  barium 
combined  with  the  mercury.  The  amalgam  was 
th'-n  hrated  in  a  vessel  free  from  air,  by  which 
means  the  mercury  was  expelled,  and  harinm  ob¬ 


tained  in  a  pure  form.  It  was  discovered  by 
Davy  in  the  year  180N,  by  a  process  suggested 
by  Berzelius  and  Poulin.  It.  W.  Beck  ley. 

To  make  Lithographic  Black  Ink. — Tallow, 

1  or..;  soap,  2  or. ;  white  wax,  2  or.;  ahell-lac, 

2  or.  ;  lamp-black,  8  or.  It  is  necessary,  in  or¬ 
der  to  mix  the  alwne  ingredients,  to  have  an  iron 
saucepan  with  a  cover  that  closes  tightly.  Tho 
wax  and  the  tallow  must  be  put  in  and  heated 
until  it  catches  fire  ;  while  they  arc  burning,  the 
soap  must  be  thrown  in  and  .stirred  till  dissolved. 
The  whole  of  the  soap  being  dissolved,  they  arc 
allowed  to  burn  until  reduced  to  the  volume  they 
had  before  the  soap  was  put  in.  A  little  care 
must  be  exercised,  that  it  does  not  bum  too  much. 
The  shell-lac  is  now  added,  and  the  linme  extin¬ 
guished.  If  it  contains  too  much  black,  or  has 
been  burnt  too  much — which  muy  be  known  by 
its  having  no  tenacity — in  either  case  arid  equal 
parts  of  wax  and  soap,  and  melt  it  again  over  the 
tire.  This  is  the  liest  out  of  the  numberless  re¬ 
cipes  used  for  that  purpose.  G.  Starkey. 

Malleable  Zinc. — Zinc  must  be  subjected  to  a 
process  of  lamination,  at  a  temperature  of  lx-twoen 
220°  and  300*  Fohr.,  which  renders  it  ductile  and 
malleable. 


Extract  of  logwood. — Make  a  decoction  of 
finely-powdered  or  rasped  logwood,  strain,  and 
evaporate. 

Extract  of  Lae. — Boil  gum  lac  in  a  mucila¬ 
ginous  decoction  of  comfrey  roots.  The  colour 
is  precipitated  by  a  solution  of  alum. 

Extract  of  Quercitron  may  be  prepared  the 
same  as  logwood. 

Common  Soda. — Take  any  quantity  of  kelp, 
which  is  sco-weed  dried  and  burnt;  boil  it  in 
water,  filter,  and  evaporate  to  dryness.  It. 


TO  CORRESPONDENTS. 


F.  H.  D.,  East  Street. — Hit  plan  of  having 
cog-wherls  would  not  answer  the  purpose,  as  it 
i couUl  require  too  much  puuxr  to  put  the  ma¬ 
chine  in  motion. 


Samuel  Ind. —  We  presume  our  correspondent  has 
not  constructed  a  velocipede  on  the  principle  he 
describes,  to  as  to  put  it  into  practice.  The 
theory  it  good;  but  he  would  find,  that  no 
power  which  could  be  applied  by  hand,  would 
be  sufficient  to  propel  the  carriage. 

W.  Jenkins. — He  can  ajtply  to  Hornsby,  26, 
Charterhouse  Lane,  who  will,  most  likely,  be 
able  to  give  him  instruction  with  respect  to 
drawing  on  box-wood,  at  well  as  the  procuring 
of  it. 

We  must  claim  indulgence  from  our  correspond¬ 
ents  for  not  having  yet  inserted  sonu  of  their 
useful  communications.  Having  so  many  on 
hand,  we  are  obliged  to  insert  them  as  space 

will  admit. 


London:  Printed  at  Tit  e  City  Press," I,  Long 
1-ane,  Aldersgate,  by  D.  A.  Doenn  r  r  (to  whom 
Hooks  for  Review  and  all  eonmiunicaOnna  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  O.  Remora,  Holy- 
well  Street,  Strand;  and  may  he  had  of  all 
Booksellers  and  Newsmen  in  Town  and  Country. 
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DA  S I  ELL’S  S  UST  A I N I  NO 
BATTERY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, —  The  engraving  (see  front  page)  is 
a  section  of  one  cylinder  of  Professor 
Daniell  s  sustaining  battery,  which  is 
found  to  have  a  decided  superiority  over 
many  others,  by  its  convenience,  constancy 
of  action,  cheapness,  and  power.  Ten  of 
the>e  arranged  on  a  wooden  tray  in  two 
row-,  have  an  energy  sufficient  for  the 
performance  of  most  experiments  of  de- 
monstiatiou  or  research. 

a  is  a  cylindrical  vessel  of  copper,  twelve 
inches  high,  and  four  inches  and  a  half 
diameter  ;  /»,  a  disc  of  copper,  pierced  with 
holes  like  a  colander,  with  a  hole  in  the 
centre,  to  admit  a  tube  three  inches  high, 
and  two  inches  and  a  half  diameter;  c,  a 
tube  formed  of  the  gullet  of  an  ox;  the 
top  is  stretched  over  the  copj  er  tube,  and 
tied  to  prevent  its  falling  into  the  copper 
cylinder;  r/,  a  rod  of  zinc  amalgamated 
(by  dipping  it  in  nitric  acid  and  rubbing 
the  sui  face  with  merewrv)  a  quarter  of  an 
inch  thick,  and  seventeen  inches  long, 
supported  about  two  inches  above  the 
tube  by  a  piece  of  wood,  which  perforates 
it.  The  connecting  wires  are  either  sol¬ 
dered  or  fixed  in  a  small  aperture  made  to 
admit  them,  at  the  side  of  the  cylinder  and 
the  top  of  the  zinc  rod. 

A  strong  solution  of  sulphate  of  copper 
is  then  poured  through  the  copper  disc 
into  the  cylinder,  and  diluted  sulphuric 
acid  (one  part  acid  and  eight  of  water) 
inside  the  membranous  tube.  The  gal¬ 
vanic  current  passes  from  the  zinc,  through 
the  acid  membrane  and  solution  of  blue 
vitriol,  to  the  copper.  Its  arrangement  is 
shown  on  two  important  principles  esta¬ 
blished  by  Uuniell  1st.  W  hatever  may 
W  the  active  state  of  a  circle  when  first 
excited,  its  action  is  now  rapidly  to  dimi¬ 
nish,  and,  in  a  few  minutes,  to  fall  much 
lelow  its  original  power.  The  hvdrogen 
oxides  the  zinc,  and  deposits  it  in  small 
particle*  at  the  surface  of  the  copper, 
w  inch,  being  partly  converted  into  a  zinc 
plate,  the  action  soon  declines;  because 
two  metals,  if  acted  upon  alike,  do  not 
produce  a  current.  '1  o  avoid  this,  the 
new  circle  is  provided  with  a  membranous 
tube,  which  prevents  the  copper  from  con¬ 
tact  with  the  zinc  and  its  solution  ;  the 
hydrogen  reduces  part  of  the  copper  to  an 
«  x"le,  thus  constantly  presenting  a  good 
clean  conducting  surface.  To  supply  the 
Iom  of  copper,  the  disc  is  supplied,  on 
which  are  placed  crystals  of  blue  vitriol ; 
Unis  the  solution  is  kept  saturated,  and 


its  conducting  power  preserved.  When 
the  acid,  &cu,  within  the  membrane  is  ex¬ 
hausted,  remove  it,  and  supply  it  with 
fresh. 

DESCRIPTIVE  GEOLOGY. 

No.  XIV. 

CAR  RON  I F  E  HOUS  *  SYSTEM. 

The  strata  comprised  in  the  carboniferous 
system,  admit  of  three  natural  divisions — 
viz. 

The  old  red  sandstone  ; 

The  mountain  or  carboniferous  lime¬ 
stone; 

The  coal. 

OLD  RED  SANDSTONE. 

Under  this  title  is  included  a  mass  of 
arenaceous  and  argillaceous  rocks ;  the 
former  containing  conglomerates  of  ex¬ 
treme  or  moderate  coarseness,  and  sand¬ 
stones  of  many  kinds.  Among  the  argil¬ 
laceous  beds  are  concretionary  limestones, 
irregularly  developed.  Colour,  mostly 
red,  derived  from  the  oxide  of  iron,  which 
it  contains;  or  grey,  liable  to  become  red. 
I  hickness  variable,  from  100  to  10,000 
feet.  It  is  the  principal  rock  in  Hereford¬ 
shire,  hut  is  not  of  very  great  extent  in 
other  parts  of  England.  The  highest 
mountain  in  South  Wales,  called  the 
“  Fans”  or  Points  of  Brecon,  from  its 
double  summit,  is  entirely  composed  of 
nearly  horizontal  beds  of  old  red  sand¬ 
stone.  It  is  2802  feet  in  height. 

Comparatively  few  organic  remains  have 
hitherto  been  discovered  in  the  old  red 
sandstone.  Among  these,  however,  verte- 
brated  animals  have  been  met  with.  Ter¬ 
restrial  plants  and  marine  shells  are  occa¬ 
sionally  found.  To  account  for  this  pau¬ 
city  of  life,  it  was  surmised  that  water,  in 
which,  by  any  cause,  abundance  of  perox¬ 
ide  of  iron  bad  been  diffused,  must  he 
rendered  thereby  unsuitable  for  the  due 
performance  of  the  vital  functions  of  aqua¬ 
tic  creatures;  especially  such  as  take  the 
water  into  their  bodies  for  respiration,  or 
are  nourished  by  the  flowing  of  currents 
to  the  mouth.  Experiments  which  huve 
been  lately  made  by  Mr.  De  la  Beche,  by 
putting  red  oxide  of  iron  into  water  in 
which  hranchiferous  mollusca  were  living, 
have  justified  the  inference,  and  it  seems 
desirable  that  such  should  be  prosecuted 
and  extended. 

mountain  limestone. 

This  is  a  mass  of  calcareous  rocks,  with 


•  Carlo,  coal,  and  Jrro,  to  beat. 
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almost  no  grits,  no  coal,  some  chert  no¬ 
dules,  and  occasionally  layers  of  Ved  oxide 
of  iron;  of  various  colours,  but  mostly 
grey,  varying  in  intensity  of  shade  :  from 
501)  to  150ft  feet  in  thickness.  This  is  the 
first  deposit  of  carbonate  of  lime  of  very 
great  extent,  and  of  a  fair  approach  to  pu¬ 
rity,  in  the  area  now  occupied  by  western 
Europe;  for,  although  limestones  are  in¬ 
terspersed  among  the  grauwacke  rocks, 
and  calcareous  matter  is  often  disseminat¬ 
ed  through  them,  cementing  the  grain  of 
detrital  matter  which  has  been  derived 
from  more  ancient  rocks — the  volume  of 
limestone  of  equal  purity  in  the  one,  com¬ 
pared  with  that  in  the  other,  is  small. 

This  limestone  is  frequently  character¬ 
ised  by  caverns  and  fissures.  The  Derby¬ 
shire  caverns  are  in  it.  At  Mitchelston, 
in  Ireland,  is  a  cavern  in  this  rock,  which 
comprehends  passages  several  miles  in  ex¬ 
tent. 

It  is  in  the  mountain  limestone  that  the 
principal  British  lead  mines  are  situated 
— viz.  those  of  Somersetshire,  Derbyshire, 
York,  Durham,  and  Northumberland. 
Manganese,  copper,  zinc,  and  iron,  are 
also  found  in  it;  but  the  predominating 
metalliferous  ore  is  the  sulphuret  of  lead, 
or  galena,  as  it  is  called  by  the  mineralo- 
gist. 

This  limestone  contains  a  great  variety 
of  organic  remains,  consisting  of  corals 
and  many  species  of  zoophyta  and  other 
radiated  animals  ;  especially  of  encrinites, 
some  species  of  Crustacea,  a  few  remains 
offish,  and  a  great  variety  of  marine  shells. 

Aspect.— It  forms  many  hilly,  rocky, 
and  mountainous  districts,  of  singularly 
picturesque  and  romantic  scenery,  in  Bri¬ 
tain. 


ELECTRICITY. 

No.  IX. 

THEORIES. 

Having  now  described  the  means  of  pro¬ 
curing  and  accumulating  the  electric  fluid 
or  fluids,  it  is,  perhaps,  necessary  to  men¬ 
tion  a  few  experiments  of  the  great  num¬ 
ber  which  are  performed  with  the  jar  and 
battery,  for  the  purpose  of  farther  eluci¬ 
dating  the  properties  which  it  possesses. 

Before  I  proceed  to  the  experiments,  I 
should  mention  the  instrument  which  is 
so  Necessary  to  perform  them,  called  the 
discharging  rod. 

a  is  a  handle  of  glass  ;  c  C  are  two  brass 
wires,  having  a  joint  at  B,  so  that  they 
may  be  separated  from,  or  brought  near, 
each  other  ;  d  d  are  two  brass  balls  at  the 
other  end  of  the  wires.  If  we  wish  to  dis- 


very  few  partings  of  argillaceous  matter; 
charge  a  jar  or  battery,  we  open  the  prongs 
sufficiently,  and  bring  one  of  the  balls  in 
contact  with  the  outer  coating,  and  the 
other  in  contact  with  the  knob  of  the  bat¬ 


tery  or  jar,  when  the  discharge  takes 
place.  Owing  to  the  glass  handle,  no 
shock  need  be  apprehended.  The  electric 
fluid  seems  to  possess  powerful  mechanical 
properties.  If  two  wires  be  inserted  in 
the  opposite  sides  of  a  piece  of  wood,  so 
that  the  two  ends  may  be  about  half-an- 
inch  from  each  other,  and  the  outer  end 
of  one  of  the  wires  be  allowed  to  touch  the 
outside  coating  of  a  jar,  and  the  ball  of 
the  discharging  rod  be  made  to  touch  the 
end  of  the  other  wire,  while  its  other  ball 
is  brought  near  the  knob  of  the  jar  or  bat¬ 
tery,  the  wood  will  be  split.  rI  he  electric 
fluid,  it  will  be  perceived,  passes  through 
the  wood,  and  that  being  a  bad  conductor, 
the  fluid  is  obliged  to  force  itself  a  pass¬ 
age.  \\  hether  the  splitting,  in  this  in¬ 
stance  is  the  immediate  effect  of  the  pass¬ 
age  of  the  fluid,  or  whether  it  is  only  a 
secondary  result,  it  is  difficult  to  deter¬ 
mine;  for,  as  we  know,  wood  contains 
moisture  when  apparently  dry,  it  may  be 
that  the  moisture  is  suddenly  converted 
into  steam  by  the  great  heat  which  must 
exist  during  the  passage  of  the  fluid,  or 
the  gases  discharged  by  the  decomposition 
of  the  wood.  If  a  powerful  charge  be 
passed  through  a  very  small  wire,  heat 
sufficient  to  melt  it  is  excited.  It  is  also 
capable  of  performing  chemical  decompo¬ 
sition  ;  but  experiments  of  this  kind  are 
best  performed  with  a  ^dtaic  battery.  A 
peculiar  odour  is  almost  always  perceived 
in  the  vicinity  of  an  electrical  machine, 
after  it  has  been  briskly  worked  ;  but  this 
may  be  owing  to  some  chemical  decompo¬ 
sition  having  taken  place  in  the  air,  and 
not  to  the  fluid  possessing  an  odour  of  its 
own.  It  has  also  been  said  it  possesses 
taste  ;  for  if  a  pointed  wire  be  inserted  in 
the  end  of  the  prime  conductor  of  the 
machine,  and  the  stream  of  fluid  which 
escapes,  received  on  the  tongue,  a  sourish 
taste  is  perceived  :  this,  in  all  prol  ability, 
is  owing  to  the  decomposition  of  the 
salts  in  the  saliva,  as  it  is  well  ascer¬ 
tained  that  salts  can  be  decomposed  by  its 
means.  In  this  case,  the  acid  disengaged 
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would  cause  the  sourness.  It  has  been 
•aid,  we  ought  not  to  refuse  materiality  to 
that  which  we  can  both  see,  taste,  smell, 
hear,  and  feel ;  but  I  have  before  shown 
these  effects  may  be  attributed  to  other 

m 

causes;  and  it  would  be  contrary  to  sound 
reasoning,  to  attribute  to  one  thing  what 
we  know  may,  and  is,  in  fact,  owing  to 
another  cause.  From  this  it  appears,  we 
are  not  yet  sufficiently  acquainted  with 
the  science  to  decide  as  to  its  real  nature. 
Nature  employs  means  and  ways  for  the 
execution  of  her  laws,  which  we  can  form 
no  idea  of,  because  we  were  never  before 
acquainted  with  such. 

I  stated  in  a  former  Number,  that  there 
were  two  theories  of  electricity — that  of 
the  single  and  double  fluid.  It  is  easy  to 
imagine,  that  if  there  are  two  distinct 
fluids,  that  two  light  bodies  charged  with  | 
the  same  kind,  may  repel  each  other,  j 
And  if  there  he  one  fluid,  it  is  not  difficult 
to  conceive  that,  when  one  of  two  bodies  ' 
is  charged  with  positive  electricity,  that  it 
contains  more  than  its  natural  share,  and 
the  other  be  charged  with  negative  elec-  ! 
tricity — that  is,  contains  less  than  its  na¬ 
tural  share — I  say  it  is  not  difficult  to  I 
imagine,  that  the  real  electricity  of  the  I 
former  may  be  to  attract  the  unsaturated 
matter  of  the  latter ;  but  when  they  are 
both  charged  with  negative  electricity, 
the  case  is  very  different.  We  will  ima- 
gine  that  they  have  all  the  positive  or  real 
fluid  removed  from  them,  that  is  electri¬ 
fied  negatively  in  the  highest  degree  ;  in 
that  case  thpy  would  repel  each  other  with 
the  greatest  force  possible.  \\  hat  is  the 
cause  of  the  repulsion  here  ?  There  is  no 
fluid,  nothing  hut  matter.  'I  he  answer  is, 
matter  repels  matter  when  devoid  of  elec¬ 
tro  itv  ,  an  assertion  directly  at  variance 
with  the  laws  of  gravitation.  Indeed  this 
supposed  repulsion  must  he  vastly  greater 
than  the  force  of  gravitation ;  for  that 
can  only  easily  he  discovered  in  masses  of 
great  magnitude,  and  under  very  favour¬ 
able  cifcumstancA  ;  but  this  repulsion  is 
sufficiently  energetic  to  overcome  friction 
and  other  obstacles  in  small  bodies,  and 
**ven  their  own  weight,  which  it  is  easy  to 
prmre  they  possess  at  the  same  time.'  If 
there  be  an  electric  fluid  at  all,  there  must 
be  two — a:  least  I  can  believe  nothing 
****•  The  language  of  negative  and  posi¬ 
tive  electricity  which  I  have  used,  was 
for  the  convenience  of  conception  only; 
for,  in  the  present  state  of  the  science’ 
the  fart  of  there  being  a  fluid  at  alt,  is 
wrapped  in  the  greatest  mystery ;  but 
there  is  one  thing  certain,  and  that  is,  it 
>•  »ometning. 

Tho*.  Reeves,  Jun. 


II  E  A  T. 

No.  IV. 

Thf.  second  general  effect  produced  on 
the  form  of  bodies  by  the  agency  of  heat, 
I  is  the  conversion  of  any  substance,  natu¬ 
rally  solid  or  liquid  at  ordinary  tempera- 
tures,  into  the  state  of  elastic  or  aeriform 
fluidity.  Bodies  existing  in  the  aeriform 
,  state,  are  commonly  divided  into  vapours 
and  gases.  Vapours  are  those  aeriform 
I  substances  which  are  known  to  have  been 
;  raised  from  liquids  by  the  application  of 
!  heat,  and  which  are  readily  restored  to 
the  liquid  or  solid  form  by  the  due  ab¬ 
straction  of  heat.  On  the  contrary,  gases 
are  those  aeriform  bodies  which  retain 
their  elasticity  more  obstinately  :  they  re¬ 
semble  vapours  in  their  constitution,  and 
differ  from  them  only  in  the  greater  re¬ 
duction  of  temperature  which  is  required 
for  their  condensation  ;  some  of  them  not 
being  reducible,  by  any  known  reduced 
temperature,  to  the  liquid  or  solid  state. 
Heat  is  the  cause  of  vaporization,  as  well 
as  of  liquefaction  ;  and  it  is  supposed  that 
a  sufficient  quantity  of  heat  would  convert 
every  solid  and  liquid  into  vapour.  Some 
bodies — such  as  the  metals  and  earths — are 
not  converted  into  vapour  but  by  the  most 
intense  heat;  there  are  even  some  of  them 
i  which  resist  the  strongest  heat  of  our  fur¬ 
naces.  '1  hey  are  termed  fixed,  in  contra¬ 
distinction  to  those  which  are  volatile. 
Vaporization  is  conveniently  studied  un¬ 
der  two  heads — ebui/ilion  and  evaporation ; 
in  the  former,  the  formation  of  vapour 
takes  place  with  the  appearance  of  boiling  ; 
in  the  latter  it  passes  off  quietly. 

All  fluids  have  a  fixed  point  of  tempe¬ 
rature,  at  which  their  ebullition  com- 
!  mences,  which  is  called  the  boiling-point. 

1  Afferent  liquids  attain  the  stationary  tem¬ 
perature  of  ebullition  at  different  points. 

I  bus  water,  under  the  ordinary  pressure 
of  the  atmosphere,  the  barometer  standing 
at  thirty  inches,  boils  at  212*,  alcohol  at 
173°,  and  ether  at  90*;  oil  of  turpentine 
at  316«,  and  mercury  at  GG 2°.  When  once 
brought  to  the  boiling-point,  no  liquid  can 
be  made  hotter,  however  long  the  appli¬ 
cation  of  heat  he  continued.  Liquids  are 
converted  into  vapours  more  readily  or 
with  less  turbulence,  when  they  are  in 
contact  with  angular  or  irregular,  than 
with  smooth,  surfaces.  Gay  Lussac  lias 
shown,  that  pure  water  boils  at  212*^n  a 
metallic  vessel,  hut  at  214°  in  a  vessel  of 
glass,  owing,  apparently,  to  the  grenter 
polish  of  the  latter.  For  example:  — If  a 
fi'\v  iron  filings  nre  thrown  into  water 
about  to  boil  in  a  gla*«  vessel,  such  a  hrisk 
ebullition  w  ill  be  imtant’v  determined 
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as  will  sometimes  throw  the  water  out  of 
the  vessel ;  the  temperature  at  the  same 
time  sinking  2°.  The  principal  cause 
which  affects  the  boiling  point  of  fluids,  is 
variation  of  pressure.  The  atmosphere 
pi'esses  with  a  force  equivalent  to  a  weight 
of  fifteen  pounds  on  each  square  inch  of 
the  earth.  In  proportion  as  the  atmo¬ 
spheric  pressure  is  diminished,  liquids 
boil  at  lower  degrees  of  heat;  and,  if  the 
pressure  is  increased,  the  temperature  at 
which  liquids  boil  is  higher.  Water 
boils  at  a  lower  temperature  at  the  top 
of  a  mountain,  than  in  the  plain  below ; 
as  we  ascend,  the  boiling-point  diminishes 
in  the  ratio  of  1°  for  every  530  feet  in 
elevation.  If  we  remove  from  the  surface 
of  liquids  the  whole  of  the  atmospheric 
pressure,  by  placing  them  under  the  re¬ 
ceiver  of  an  air-pump,  they  boil  at  a  tem¬ 
perature  of  140o  lower  than  under  ordi¬ 
nary  circumstances.  Thus  water  in  vacuo 
boils  at  T2o,  alcohol  at  36°,  and  ether  at 
44o.  Ether  may  be  made  to  boil  in  a  va¬ 
cuum,  though  its  temperature  be  low 
enough  for  freezing  mercury.  In  the  ab¬ 
sence  of  an  air-pump,  the  influence  of  a 
diminished  pressure  may  be  illustrated 
by  the  following  experiment : — Fill  a  flask 
one-half  full  of  water,  and  boil  it  over  a 
spirit-lamp,  and  cork  it  tightly,  while  the 
upper  part  is  filled  with  steam,  removing 
it  immediately  from  the  lamp.  When  the 
boiling  ceases,  it  may  be  renewed  by 
plunging  the  flask  into  cold  water.  On 
removing  the  flask  from  the  cold  water, 
and  plunging  it  into  warm  water,  the 
ebullition  ceases,  the  steam  is  no  longer 
condensed,  and  its  pressure  on  the  water 
prevents  it  from  boiling.  It  has  been 
found,  if  the  pressure  upon  water  be  aug¬ 
mented  in  a  very  great  degree  (as  is  the 
case  when  water  is  enclosed  in  a  strong 
copper  vessel,  of  globular  form,  called 
“  Papin’s  digester,”)  it  is  capable  of  re¬ 
ceiving  a  much  higher  temperature  than 
what  it  can  contain  under  other  circum¬ 
stances.  Water  has,  in  this  way,  been 
heated  400°  beyond  its  usual  boiling-point: 
and  it  has  then  acquired  the  power  of  dis¬ 
solving  many  substances,  over  which  it 
has  no  action  in  its  ordinary  state. 

A  larger  quantity  of  heat  is  absorbed 
during  the  production  of  vapours,  than 
during  liquefaction.  The  latent  heat  of 
water  is  140°;  that  of  steam  1000° — that 
is,  during  the  production  of  steam  from 
boiling  water,  as  much  is  absorbed  as 
would  elevate  the  temperature  of  an 
equal  quantity  of  water  1000°,  were  it 
still  to  remain  fluid  ;  and  steam,  though  it 
contains  so  much  more  heat,  is  always 
212n,  or  of  the  same  temperature  as  the 


water  from  wrhich  it  is  raised.  The  same 
quantity  of  heat  is  requisite  for  convert¬ 
ing  a  given  weight  of  water  into  steam,  at 
whatever  temperature,  or  under  whatever 
pressure  the  water  maybe  boiled;  and, 
therefore,  in  the  steam-engine,  equal 
weights  of  high-pressure  and  low-pressure 
steam  are  produced  by  the  same  quantity 
of  fire  ;  and,  whatever  the  pressure  of  the 
steam  may  be,  the  consumption  of  fuel  is 
proportional  to  the  quantity  of  water  va¬ 
porized.  Steam,  as  produced  from  water, 
is  perfectly  transparent  and  invisible  ;  the 
white  cloudy-looking  matter,  usually  call¬ 
ed  steam,  is  moisture  produced  by  the  con¬ 
densation  of  steam.  Increase  of  bulk  al¬ 
ways  accompanies  the  conversion  of  li¬ 
quids  into  vapour.  Steam  occupies  1696 
times  as  much  space  as  an  equal  weight 
of  water  ;  and,  as  its  elasticity  increases 
rapidly  with  every  increase  of  tempera¬ 
ture,  it  i-s  important  that  vessels  intended 
for  heating  water  should  be  remarkably 
strong.  Ignorance  or  forgetfulness  of 
this  property  of  steam,  has  been  the  cause 
of  many  frightful  accidents,  from  the 
bursting  of  boilers.  Formerly,  we  used 
to  let  the  steam  pass  away  unemployed 
from  breweries  and  other  manufactories, 
where  large  quantities  of  water  are  con¬ 
sumed  ;  but  now  that  its  great  heating 
power  is  better  understood,  it  is  turned  to 
better  account,  and  the  quantity  of  fuel 
very  much  economised.  Steam  is  now 
employed  in  drawing  carriages  on  the 
land,  and  propelling  our  steamers  on  the 
water  in  every  direction,  in  defiance  to 
the  winds  and  tides.  ‘‘That  new  and 
mighty  power,”  to  use  the  eloquent  lan¬ 
guage  of  Channing — c‘  new,  at  least,  in  the 
application  of  its  might,  which  stalks  the 
water  like  a  giant  rejoicing  in  its  course — 
stemming  alike  the  tempest  and  the  tide — 
accelerating  intercourse,  shortening  dis¬ 
tances  ;  creating,  as  it  were,  unexpected 
neighbourhoods,  and  new  combinations  of 
social  and  commercial  relation,  and  giving 
to  the  fickleness  of  winds  and  the  faith¬ 
lessness  of  waves,  the  certainty  and  stea¬ 
diness  of  a  highway  upon  the  land.” 

The  expansion  of  water  into  steam  is 
employed  as  a  moving  power  in  the  steam- 
engine.  The  construction  of  this  machine 
depends  upon  two  principles,  which  may 
be  illustrated  by  a  little  instrument  de¬ 
vised  by  Dr.  Wollaston.  It  consists  of  a 
glass  tube,  which  is  blown  out  into  a  sphe¬ 
rical  enlargement  at  one  end.  A  piston  is 
fitted  to  the  tube,  so  as  to  move  up  and 
down  with  freedom,  but,  at  the  same  time, 
to  he  air  tight.  A  portion  of  water  is  put 
into  the  bulb,  and  boiled  by  means  of  a 
spirit-  lamp  ;  steam  is  formed,  and  the  pis- 
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ton  is  forced  up  to  the  top  of  the  cylinder. 
In  this  case,  the  elastic  force  of  steam  is 
the  moving1  power,  and  this  force  is  pro¬ 
portionally  greater  as  the  piston  is  more 
loaded,  and  the  steam  more  confined.  If 
the  bulb  be  now  dipped  into  cold  water, 
the  steam  which  occupies  the  cylinder  is 
suddenly  condensed,  and  a  vacuum  is  pro¬ 
duced  below  the  piston,  which  is  now 
forced  down  hv  the  pressure  of  the  air 
above  it.  In  this  case,  the  moving  power 
is  acquired  by  the  condensation  of  the 
steam,  and  the  consequent  production  of  a 
vacuum.  Hy  the  application  of  heat  and 
cold,  the  same  movements  are  reproduced, 
and  may  be  repeated.  The  moving  power 
of  the  steam-engine  is  the  same  as  in  this 
apparatus;  the  only  essential  difference 
between  them,  is  the  mode  of  condensing 
the  steam. 


IMPROVED  FILTERING  APPA¬ 
RATUS. 


1  he  following  is  a  description  of  a  cheap 
apparatus  for  filtering  liquids  which  ab¬ 
sorb  gases  from  the  atmosphere Get  a 
common  pint  glass  bottle,  and  cut  the 
lower  part  of  it  off  witV  a  sharp  file  ;  then 
cement  a  glass  funnel  to  it,  as  shown  in 
the  engraving.  Procure  a  pint  two-neck 
M  oulle's  bottle,  with  corks  to  fit  it  tight  ; 
into  one  fix  the  neck  of  the  funnel,  and 
into  the  other  a  glass  tube,  to  reach  into 
the  neck  of  the  upper  bottle.  Put  a  piece 
of  coarse  linen,  loosely  rolled  up,  into  the 
funnel-pipe,  but  do  not  press  it  down  too 
tight.  The  solution  is  then  to  be  poured 
into  the  mouth  at  6,  the  cork  and  tube 
having  been  removed.  The  first  drop¬ 


pings,  being  turbid,  nre  not  to  be  received 
into  the  lower  bottle.  The  parts  of  the 
apparatus  are  next  joined  together,  and 
the  filtration  may  proceed  at  the  slowest 
rate,  without  exposure  to  more  air  than 
was  contained  in  the  bottles  at  the  begin¬ 
ning  of  the  process.  I  he  apparatus  should 
be  made  of  green  in  preference  to  white 
glass;  as  the  pure  alkalies  act  on  the  for¬ 
mer  much  less  than  on  the  latter. 

a,  the  glass  bottle,  with  the  lower  part 
cut  off. 

b,  the  tube  of  communication  between 
the  bottles. 

c,  the  funnel  cemented  to  the  glass  tube. 

d,  a  two-neck  Woulfe  s  bottle. 

e,  the  end  of  the  tube,  b,  fixed  in  the 
cork  of  the  lower  bottle. 

Kobertus  Becklae. 

THE  CHEMIST. 

MURIATIC  ACID. 

Muriatic  acid,  or  water  impregmted 
with  muriatic  acid  gas,  is  a  colourless, 
very  odorous,  and  pungent  fluid.  It  emits 
copious  white  fumes  in  contact  w'ith  moist 
atmospheric  air ;  these  fumes  nre  muriatic 
acid  gas  that  escapes  from  it,  and  con¬ 
denses  again,  hy  combining  with  the  hu¬ 
midity  of  the  air.  If  a  wide-mouthed  bot¬ 
tle,  containing  strong  muriatic  acid,  he 
opened,  and  the  hand  brought  near  its 
orifice,  a  sensible  warmth  is  perceived, 
which  arises  from  the  combination  of  the 
acid  gas  with  the  water  of  the  atmosphere. 
Liquid  muriatic  acid  is  unalterable  bv  any 
known  combustible  body.  It  disengages 
the  carbonic,  phosphoric,  and  sulphureous 
acids  from  all  their  combinations  ;  hut  it 
is  constantly  expelled  by  the  action  of  the 
sulphuric  acid. 

Muriatic  acid  is  best  obtained  hv  decom¬ 
posing  muriate  of  soda  or  common  salt,  by 
means  of  sulphuric  acid,  in  the  follow  ing 
manner  : — Put  into  a  tubulated  retort, 
lodged  in  a  sand-heat,  or  supported  over 
a  lamp,  and  connected  with  Pepys’  distil¬ 
latory  vessel,  or  Woulfe ’s  bottles  (every 
one  containing  a  small  quantity  of  distilled 
water ),  three  parts  of  muriate  of  soda,  and 
pour  on  it  one  of  sulphuric  acid  very  gra¬ 
dually;  or  rather,  let  it  he  suffered  to  drop 
into  the  retort,  by  means  of  a  funnel  fas¬ 
tened  to  its  tuhulure,  and  whose  inner 
opening  may  at  pleasure  he  closed,  wholly 
or  in  part,  by  means  of  a  ground  glass 
rod.  Muriatic  acid  gas  will  he  plentifully 
disengaged,  which  passes  through  the 
neck  of  the  retort,  and  becomes  absorbed 
by  the  water.  When  the  w’ater  in  the  first 
bottle  is  fully  saturated,  it  absorbs  no 
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more,  and  becomes  cold  ;  but  the  gas  con-  i 
tinues  to  pass  into  the  next  bottles,  and 
heats  the  water  they  contain.  The  water, 
thus  impregnated  with  muriatic  acid  gas, 
is  muriatic  acid. 

If  sulphuric  acid,  diluted  with  an  equal  | 
quantity,  by  weight,  of  water,  be  made 
use  of  in  this  process,  the  apparatus  of 
Pepys  or  Woulfe  may  be  dispensed  with, 
and  a  common  receiver  may  be  used  with 
safety. 

The  salts  formed  by  the  combination  of 
muriatic  acid  with  different  bases,  are  call¬ 
ed  muriates. 

This  acid  possesses  active  tonic  powers. 
In  typhus,  or  nervous  fevers,  although  em¬ 
ployed  on  the  Continent  with  success,  and 
used  in  very  liberal  quantities  in  this 
country,  is  apt  to  determine  to  the  bowels. 
In  the  fevers  of  children,  the  oxymuriatic 
acid  is  said  frequently  to  act  as  a  specific. 
Externally,  the  muriatic  acid  has  been  ap¬ 
plied  in  the  form  of  a  bath  to  the  feet,  in 
gout.  In  a  late  publication,  there  are  ac¬ 
counts  of  its  successful  application  as  a 
lithontriptic. 

THE  GENERAL  RECIPE  BOOK. 

India  Rubber  Varnish.  —  Caoutchouc, 
cut  small,  ]  oz.  ;  rectified  oil  of  turpen¬ 
tine,  2  lbs.  Dissolve  in  a  gentle  heat. 
Ether  and  naphtha  are  also  solvents. 

Sulphuric  Acid. — Sulphur,  56  lbs. ;  nitre, 
Gibs.  To  be  mixed,  and  gradually  burned 
in  leaden  chambers,  the  surfaces  of  which 
are  covered  w’ith  a  thin  body  of  water  to 
absorb  the  acid  fumes  ;  the  liquor  is  then 
exposed  for  some  time  to  the  air,  the  su¬ 
perfluous  water  evaporated  in  leaden 
boilers,  and  then  distilled  in  a  retort  till 
the  acid  is  sufficiently  concentrated.  The 
modern  process  of  allowing  steam  to  rush 
in  the  chambers,  is  preferable  to  covering 
the  surface  with  water. 

Carmine. — Water,  4  lbs. ;  cochineal,  4oz. ; 
cream  of  tartar,  £  oz. ;  alum,  3  drachms. 
The  cochineal  must  be  powdered  and  add¬ 
ed  to  the  boiling  water ;  after  a  short 
time  throw  in  a  little  of  the  cream  of  tar¬ 
tar  ;  in  about  six  minutes  more  add  a  little 
of  the  alum.  Allow  two  or  three  minutes 
to  elapse,  and  add  the  remainder  of  the 
powders;  boil  a  minute  or  two  longer, 
pour  into  glass  vessels,  filter,  and  set 
aside  for  the  carmine  to  fall  down  dry  in 
shade.  Lake  is  made  from  the  cochineal 
that  is  left  in  the  filter. 

Carmine  or  Florence  Lake. — Take  the 
water  that  is  decanted  from  the  carmine 
process,  add  to  it  the  cochineal  left  in  the 
filter,  bring  it  to  a  boiling-point,  add 


]  freshly  precipitated  alumina,  stir,  and  take 
off  the  fire;  allow  the  thick  particles  to 
settle,  and  pour  off  the  colour  that  the 
alumina  has  absorbed. 

Pink  Dye. — Extract  the  colour  from 
safflower  by  repeated  washing  of  the  co¬ 
louring  matter,  from  which  the  water  has 
been  evaporated,  3  drachms;  spirits  of 
wine,  1  oz.  2|  drachms  ;  salt  of  tartar, 
27  grains.  Digest  for  three  hours,  and 
add  a  sufficient  quantity  of  lemon  juice  or 
distilled  vinegar  to  bring  it  to  a  rose  co¬ 
lour. 

To  Pickle  Mushrooms.  —  Choose  the 
small  buttons.  Take  a  piece  of  coarse 
cloth  or  flannel  ;  dip  it  in  salt,  and  rub 
the  outside  of  the  mushrooms  with  it,  to 
take  off'  the  skin.  Have  ready  a  bason  of 
water,  with  the  juice  of  a  lemon  in  it,  and 
put  the  mushrooms  in  as  you  do  them. 
Drain  the  mushrooms,  put  them  into  a 
jar,  and  pour  on  them,  while  quite  hot, 
distilled  vinegar,  boiled,  with  white  pep¬ 
per  and  mace.  The  next  day  draw  off  the 
vinegar,  add  a  little  salt  to  it,  and  boil  it 
half-an-hour ;  increasing  the  quantity,  if 
not  enough  to  cover  the  mushrooms  ;  pour 
it  again,  boiling  hot,  on  the  mushrooms, 
and,  when  cold,  put  them  in  bottles  or 
jars  ;  taking  care  to  tie  them  down  very 
closely  with  bladder. 


MISCELLANEA. 

The  Sun-flower. — A  correspondent  of  the  Mark 
Lane  Express  states,  that  the  oil  obtained  from 
the  seed  of  the  sun-flower  (Helianthvs  Annus J 
will  produce  gaslight  at  “  one-fourth  the  labour, 
one- fourth  the  cost,  and  in  half  the  time  jaecessary 
to  obtain  a  corresponding  supply  or  quantum 
from  coal ;  with  the  additional  and  decided  ad¬ 
vantage  of  being  wholly  free  from  any  nauseous 
effluvia  or  smell ;  affording  a  light  far  surpassing 
in  brilliancy  that  obtained  from  coal,  and  emit¬ 
ting  less  heat,  by  100  degrees,  than  coal  gas.” 
He  considers  it  preferable  to  any  foreign  oil  for 
culinary  and  domestic  purposes,  and  recommends 
the  cultivation  of  the  flowrer  as  a  means  of  afford¬ 
ing  a  profitable  employment  to  the  increasing 
population  of  the  British  empire. 

Fine  Arts.  --The  sketch  for  the  statue  of  Sir 
Astley  Cooper,  intended  for  St.  Paul’s  Cathe¬ 
dral,  has  been  completed  by  Mr.  Baily,  It.  A., 
and  represents  the  late  highly-distinguished  sur¬ 
geon  in  an  elegant  and  graceful  standing  attitude, 
with  his  left  hand  resting  upon  a  cranium.  The 
figure  is  robed  as  a  Doctor  of  Laws.  This  work 
of  art  is  very  successful  in  portraying  the  urban¬ 
ity  and  frankness  of  the  highly-gifted  Sir  Astley ; 
nor  are  the  dignity  and  self-possession,  for  which 
he  was  so  eminent,  wanting  in  the  composition. 
Another  novelty  in  art — also  in  the  studio  of  the 
above  academician — is  a  sketch  for  a  memorial  to 
the  Rev.  Dr.  Hood,  the  late  Dean  of  Ely,  which 
is  to  be  placed  in  St.  John's  College,  Cambridge. 
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The  Oldest  Tret  in  the  World.— Mr.  London, 
in  his  truly  valuable  Arboretum  el  Frulicelum 
1 iritannicum ,  has  engraved  the  remarkable  Cy¬ 
press  of  Soina,  or  Soinma,  in  Lombardy  ;  which 
he  considers  “  perhaps  the  oldest  tree  of  which 
there  is  any  record  in  the  world.’  The  tree  is 
generally  supposed  to  have  been  planted  "in  the 
year  of  tire  birth  of  Jesus  Christ,  and,  on  tins 
account,  is  treated  with  great  reverence  by  tire 
inhabitants  of  that  part  of  Lombardy  where  it 
grows;  but  the  Abbe  Bcicze  infonns  us,  that 
there  is  an  ancient  chronicle  extant  at  Milan, 
which  proves  that  it  was  a  tree  in  the  time  of  Ju¬ 
lius  Ca'sar,  b.  c.  42.  When  measured  for  Mr. 
Loudon, by  direction  of  Signor  Manetti,  this  tree 
w  as  found  to  be  121  feet  high,  and  twenty -three 
feet  in  circumference  at  one  foot  from  the  ground. 
Besides  its  greut  age,  the  Cypress  of  Soma  is  re¬ 
markable  for  bar  ing  been  wounded  by  Francis  I., 
who  is  said  to  have  struck  his  sword  into  it,  in 
his  despair  at  losing  the  battle  of  Pavia  ;  and  for 
having  been  respected  by  Napoleon,  w  ho,  when 
laying  down  the  plan  for  his  great  road  over  the 
Simplon,  diverged  from  the  straight  line  to  avoid 
injuring  the  tree  Under  such  evidence  as  the 
above,  we  are  inclined  to  consider  this  cypress  as 
the  oldest  tree  in  the  world,  notwithstanding 
such  distinction  has  hitherto  been  awarded  to 
the  enormous  dragon-tree,  in  the  island  of  Tene- 
riffe,  upon  the  authority  of  Humboldt,  the  philo¬ 
sophical  traveller  Still  only  the  growth  of  1000 
years  has  been  claimed  for  the  dragon-tree;  and 
that  upon  authority  less  circumstantial  than  the 
record  which  gives  to  the  cypress  of  Soma  the 
age  1881  years.  Amongst  other  remarkable  cy¬ 
presses  mentioned  by  Mr.  Loudon,  are  the  cy¬ 
presses  of  Hafiz,  near  Shiraz,  said  by  some  to 
have  been  planted  by  the  poet  himself;  and  by 
others  to  have  grown  over  his  grave. 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

U’estminster  Literary  and  Scientific  Institution , 
0  and  7,  Great  Smith  Street.  —  Thursday, 
Sept  9,  W.  Pease,  Ksq.,  on  Practical  Geome¬ 
try.  At  half-past  eight. 

Bermondsey  and  Rothcrhithe  Literary  and  Scien¬ 
tific  Institution ,  4  4,  Church  Street,  Bother  - 
hithe. — Monday,  September  fi,  Ifiacnssion. 
At  half-past  eight  precisely. 

QUERIES. 

By  what  means  can  water  Ire  introduced  into  a 
cylinder  which  is  highly  charged  with  gas,  tinder 
&  pressure  of  six  or  eight  times  its  natural  bulk, 
without  coming  in  contact  with  either  the  piston 
or  inside  of  a  force-pump,  so  as  to  avoid  all  me- 
tallir  contamination  ?  J.  F. 

I  he  composition  that  will  consume  letters,  fee., 
in  a  few  days  after  it  has  been  applied?  W.  A. 


ANSWERS  TO  QUERIES. 

"  A  C.  R."  is  informed,  that  a  patent  has  re¬ 
cently  bocn  taken  out  by  Messrs.  Clarke,  iron- 
founders,  at  Wolverhampton,  for  the  process  of 


coating  iron  vessels  with  a  cement  resembling 

china. 

[Wc  have  received  another  answer  to  “A. 
C.  R.'s"  query,  referring  him  to  the  proprietor  of 
thostadium,  Cremorac  House,  Chelsea,  who  can 
give  information  on  the  subject.} — Ed. 

Speculum  Metal. — This  is  not  made  for  sale 
generally  any  where.  Perhaps  “  W.  II."  might  pur¬ 
chase  a  small  piece  of  a  broken  speculum  of  Mr. 
Tulley,  optician,  Islington  (I  do  not  know  the 
name  of  the  street  he  lives  in):  hut  he  had  better 
make  it  himself,  thus:  Melt  in  proportion  82  of 
copper  to  15  of  grain  tin,  and  2  of  arsenic,  will 
be  u  good  metal.  Melt  the  copper  first  with  a  lit¬ 
tle  sal  enixum,  as  a  flux, in  a  crucible,  and,  when 
melted,  take  it  otf  the  tire;  pour  in  the  tin,  which 
must  be  previously  melted  in  a  ladle;  then  stir  it 
up  with  a  piece  of  wood  (birch  is  the  best)  ;  then 
pour  it  into  water  as  quick  as  possible,  to  granu¬ 
late  and  cool  it.  When  wanted  for  use,  to  cast 
the  speculum,  take  the  composition  and  break 
the  large  pieces,  which  will  be  found  very  brittle; 
put  it  into  a  crucible  and  rcmclt  it,  und,  when 
melted,  get  the  proper  probation  of  crude  arsemic, 
coarsely  broken,  in  a  pajar;  put  it  into  the 
crucible  with  a  little  resin,  and  stir  it  up  toge¬ 
ther  with  a  piece  of  wood  ;  then  take  off  the  dross, 
and  pour  it  into  the  mould.*  He  must  take  care 
to  have  a  handkerchief  tied  round  his  mouth  and 
nose,  to  prevent  the  fumes  of  the  arsenic.  If  he 
wishes  to  cast  a  speculum,  a  cast-iron  mould  is 
the  best  If  he  finds  any  difficulty  in  carrying 
into  effect  any  of  the  preceding  directions,  I  shall 
be  most  happy  to  inform  him  the  best  way  of 
proceeding  through  your  medium. 

Dklatevk. 

TO  CORRESPONDENTS. 

J.  Goulding. — We  would  recommend  him  to  pur¬ 
chase  “  Walker's  Electrolyi *  Manipulation," 
which  contains  every  information  on  the  sub¬ 
ject. 

A  Mechanic. — lie  cannot  purchase  the  solution 
of  the  consistenet  he  mentions ;  but  it  is  easily 
thinned,  by  adding  to  it  a  sufficient  quantity  of 
naphtha. 

W.  II. — The  British  Queen  has,  ire  understand , 
hern  sold  by  the  British  and  American  Steam 
Earigation  ( Dmpany  to  the  Belgian  Got'cvn- 
vtent  for  the  purpose  of  opening  a  communica¬ 
tion  between  Belgium  and  the  United  States . 
She.  will  call  at  Cones  and  Southampton  on  her 
voyage  to  and  from  Ant^prrp  and  New  York, 
and  thus  afford  on  opportunity  of  passengers 
proceeding  by  her  from  England. 

Theophilus  will  find  the  method  of  pickling  cav 
HJlur.rs  amongst  the  recipes  in  .Vo.  87  of  the 
I’rnnv  M  ecu  inic,  and  of  pickling  mushroom s 
in  the  present  A 'umber. 

J.  B.  H.  shall  have  his  queries  attended  to  as 
soon  ns  possible.  Press  of  matter  will  oblige 
us  to  defer  it  for  a  few  weeks. 

London:  Printed  it 11  ThkCiti  Press,"  I,  Long 
Lane,  Aldersgate,  by  D.  A.  1>oi/»rey  (to  whom 
Books  for  Review  and  all  communications  tor 
the  Kditor  must  be  addressed,  postage  paid) ; 
published  every  Saturday,  by  G.  Berger,  Holy- 
well  Street,  Strand;  and  may  be  had  of  all 
Booksellers  and  Newsmen  in  Town  and  Country. 
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STARKEY'S FILTERING  MACHINE. 

(Set  Engraving,  front  page.) 

To  the  Editor  qf  the  Penny  Mechanic  and 
Chemist. 

Sin, — Many  persons  are  prevented  from 
using  a  filtering  mat  hine,  on  account  of 
their  expense.  It  is,  first,  on  account  of 
its  cheapness;  secondly,  it  being  extreme¬ 
ly  simple  and  economical  in  its  construc¬ 
tion,  at  the  same  time  purifying  water 
equal  to  the  patent  filter,  that  I  beg  to  re¬ 
commend  this  one  of  my  construction  to 
the  notice  of  all  who  wish  to  obtain  pure 
water.  If  not  encroaching  on  the  pages 
of  your  scientific  and  useful  Magazine, 
which  is  one  of  the  cheapest  extant,  and 
you  consider  it  worthy  of  insertion  in  the 
same,  you  will  oblige 

Your  obedient  servant, 

G.  Starkey, 
Chemist,  Acc. 

Church  Street,  Shoreditch. 

Description  of  the  Engraving. 

A  represents  a  cylindrical  vessel  of  zinc; 
n,  a  similar  vessel,  but  smaller;  one  inch 
from  the  bottom  of  which  is  perforated 
with  small  holes,  so  as  to  allow  a  passage 
for  the  water  between  the  two  vessels. 
This  cylinder  is  to  lie  soldered  to  the  outer 
cylinder,  c  is  a  cock  to  draw  the  water 
off.  Procure  some  silver  sand,  as  it  is 
termed,  and  fill  the  inner  and  outer  cylin¬ 
der  to  the  depth  of  three  inches  ;  upon 
that  in  the  cylinder,  it,  fill  to  the  depth  of 
one  inch  with  charcoal  powder,  and  upon 
that  a  thin  layer  of  common  sand  ;  pour 
the  water  into  the  cylinder,  n ;  it  will 
gradually  descend  and  ascend  in  the  outer 
cylinder,  a,  beautifully  clear  and  pure. 
The  quantity  of  water  filtered  will  de¬ 
pend  on  the  stra  a  of  sand  and  charcoal. 
The  greater  the  depth  of  sand,  the  longer 
will  the  water  be  passing  through.  It 
can  be  made  of  any  size. 

DESCRIPTIVE  GEOLOGY. 

.  No.  XV. 

COAL. 

This  is  a  mass  1000  yards,  or  more,  in 
thickness,  consisting  of  alternating  beds 
of  coal,  shale  or  slate  clay,  and  sandstones; 
some  ironstone  layers,  and  (very  rarelv) 
thin  layers  of  limestone. 

It  is  usual  for  more  than  one  bed  of  coal 
to  be  found  in  a  deposit,  and  sometimes 
they  reach  to  ten,  twenty,  or  more.  At 
Newcastle,  according  to  Messrs.  Cony- 
and  Phillips,  there  is  a  mine  con¬ 
taining  forty  successive  coal  beds ;  ami 


at  Liege,  it  is  said  that  there  is  one  with 
sixty  beds.  The  veins  vary  considerably 
in  thickness,  sometimes  being  several 
yards  thick,  and  at  other  times  merely  a 
seam,  little  more  than  an  inch  in  thick¬ 
ness,  as  at  a  quarry  about  a  quarter  of  a 
mile  above  Koslin.  At  the  Moate  Col¬ 
liery,  South  Staffordshire,  occurs  the  ten- 
yard  coal,  in  one  uninterrupted  stratum. 

Origin. — Coal,  one  of  the  chief  sources 
of  our  wealth,  and  of  our  influence  among 
the  other  nations  of  the  world,  is  the  pro¬ 
duct  of  decomposed  vegetable  matter. 
This  is  abundantly  proved,  both  by  the 
numerous  impressions  of  plants  found  in 
connexion  with  it,  and  by  the  traces  of 
organization  which  are  still  discoverable 
in  it.  The  method  of  cutting  minerals 
into  slices  so  thin  as  to  he  partially  trans¬ 
parent,  lias  been  applied  to  the  substance 
under  consideration;  and,  by  examining 
these  slices  of  coal  with  the  microscope, 
the  vegetable  structure  has  been  detected 
where  no  external  trace  of  it  was  visible.* 
According  to  Messrs.  Hutton  and  Lind- 
lev,  (“  Fossil  Flora,”  vol.  2,  page  25)  in 
cannel  coal  (called  parrot  coal  in  Scot¬ 
land  )  it  exists  throughout  the  whole  mass ; 
while  the  fine  coal  retains  it  only  in  small 
patches,  which  appear,  as  it  were,  me¬ 
chanically  entangled.  Among  other  indi¬ 
cations  of  the  ligneous  origin,  tubes  have 
been  discovered  filled  with  a  yellowish  re¬ 
sinous  matter,  which  is  the  most  volatile 
part  of  the  coal,  being  what  is  first  driven 
off  by  heat.  In  the  coal,  therefore,  fami¬ 
liarly  used  in  our  houses,  we  have  the 
forests  of  primeval  times,  deprived  of  their 
watery  and  volatile  parts,  but  preserving 
all  their  combustible  matter,  laid  up  for 
our  use  (as  it  were)  in  vast  cellars  under 
our  feet,  closely  packed  and  protected  from 
air.  rain,  and  floods,  by  a  solid  covering  of 
rock  and  soil. 

The  following  calculation  is  an  attempt 
to  discover  the  length  of  time  which 
elapsed  during  the  deposition  of  the  strata 
which  form  the  coal  measures.  It  is  ex¬ 
tracted  from  .Mr.  Maclaren’s  work,  called 
“  Sketch  of  the  Geology  of  Fife  and  the 
Ivothians.” 

“  Wood  affords,  in  general,  about  twen¬ 
ty  per  cent.,  and  coal  about  eighty  per 
cent.,  of  charcoal.  Neglecting  the  oxygen 
and  hydrogen,  therefore,  it  must  have 
required  four  tons  of  wood  to  yield  the 


•  Mr.  Nicol,  of  Edinburgh,  claims  the  credit 
of  having  first  invented  the  art  of  preparing  fossil 
wood,  so  as  to  show  its  structure  microscopically. 
Mr.  \\  ith&n  has  investigated  the  subject  exten¬ 
sively,  and  he  has  been  followed  by  Messrs. 
LimJlcy,  Hutton,  Ace. 
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charcoal  which  we  find  in  one  ton  of  coal. 
Let  us,  then,  suppose  a  forest  composed  of 
trees  eighty  feet  high,  that  the  trunk  of 
each  tree  contains  eighty  cubic  feet,  and 
the  branches  forty,  making  120;  the 
weight  of  such  a  tree,  at  700  specific  gra¬ 
vity,  will  be  two  tons  and  a  quax-ter ; 
and,  allowing  130  trees  to  an  acre,  we 
have  300  tons  on  that  space.  Supposing 
the  portion  that  falls  annually,  leaves  and 
wood,  to  be  equal  to  one-thii-tieth,  we 
have  ten  tons  of  wood  annually  fx*om  an 
acre,  which  yields  two  tons  of  charcoal  ; 
and  this  charcoal,  with  the  addition  of 
bitumen,  forms  two  tons  and  a  half  of 
coal.  Now,  a  cubic  yard  of  coal  weighs 
very  nearly  one  ton  ;  and  a  bed  of 
coal  one  acre  in  extent  and  thi-ee  feet 
thick,  will  contain  4840  tons.  It  fol¬ 
lows,  therefore,  that  one  acre  of  coal 
is  equal  to  the  produce  of  1940  acres 
— that  is,  4840  divided  by  2\ — of  forest ; 
or  if  the  wood  all  grew  on  the  spot 
whei*e  its  remains  exist,  the  coal  bed 
three  feet  thick,  and  one  acre  in  extent, 
must  be  the  growth  of  1940  years  !  Even 
if  we  assume  the  vegetation  as  that  of  a 
tropical  climate,  to  be  twice  as  rapid  as  I 
have  supposed,  we  shall  still  require  about 
1000  years  to  form  a  bed  of  coal  one  yard 
thick;  and,  for  the  thirty-six  yards  of 
coal  in  the  Mid  Lothian  field,  a  period  of 
36,000  years  !  When  we  reflect,  farther, 
that  the  coal  constitutes  only  one-thirtieth 
part  of  the  entire  series  of  beds  compre¬ 
hended  in  the  system,  some  of  which  were 
probably  formed  by  as  slow  a  process,  we 
shall  have  no  reason  to  reject  Dr.  Mac- 
culloch’s  estimate  of  600,000  years  as  too 
long  for  the  production  of  the  whole  mass  V’ 

MINERALOGY. 

No.  XXI. 

diamond  (Continued). 

The  lapidaries  use  a  considerable  quantity 
of  diamonds,  which  they  pulverize  in 
iron  mortars,  and  employ  in  that  state, 
with  steel  instruments,  to  divide  pebbles 
and  precious  stones.  These  small  pieces 
of  diamond  are  worth  28s.  a  carat.  The 
use  of  the  diamond  in  this  way  is  very  ex¬ 
tensive.  Had  Nature  withheld  the  dia¬ 
mond,  the  pebble,  the  agate,  and  a  variety 
of  other  stones,  would  have  been  of  little 
value,  as  no  other  substance  is  hard 
enough  to  operate  upon  them.  In  this 
way  rock  crystal  from  Brazil,  is  divided 
into  leaves,  and  ground  and  polished  with 
diamond  powder,  for  spectacles  and  other 
optical  instruments.  As  it  is  well  known 
that  diamonds  cut  glass,  many  imagine 


that  a  crystal  or  a  pebble  hard  enough 
to  scratch  glass,  must  be  a  diamond,  or 
something  approaching  to  it.  This  is  not 
to  be  wondered  at,  when  it  is  considered 
how  few,  comparatively  speaking,  have 
seen  rough  diamonds,  or  have  ever  re¬ 
flected  that  there  is  a  wide  diffei-ence 
between  cutting  and  scratching  it.  The 
reader  may  feel  astonished  that  pure  car¬ 
bon  or  diamond  is  so  scarce,  while  its  com¬ 
pounds,  in  different  states,  are  so  abun¬ 
dantly  dispersed.  We  obtain,  by  our  che¬ 
mical  decomposition  of  bodies,  charcoal, 
and  not  diamond.  No  chemist  speaks  of 
our  exhaling  diamond  by  respiration,  but 
may  of  carbon.  To  any  disbelief  of  this 
matter,  it  must  be  answered,  that  iron  ex¬ 
ists  everywhere,  under  every  form,  except 
in  the  state  of  pei'fect  purity,  or  uninsu¬ 
lated  ;  for  the  existence  of  pure  native 
ironEis  still  doubtful.  The  aluminous 
earth  is,  likewise,  one  of  the  common¬ 
est  substances — though  the  adamantine 
spas,  no  less  rare  than  the  diamond,  are, 
nevertheless,  alumine.  The  wonder  re- 
specting  the  diamond  consists,  therefore, 
only  in  the  opposition  between  facts  and 
our  opinions  :  it  vanishes  in  proportion  as 
we  discover  and  appropi’iate  the  powers  of 
Nature  to  produce  the  same  effects. 

SILEX.  * 

Silex,  or  siliceous  earth,  is  the  princi¬ 
pal  constituent  part  of  a  vast  number  of 
compound  earths  and  stones,  forming  the 
immense  mass  of  the  solid  nucleus  of  the 
globe.  It  is  the  basis  of  almost  all  the 
scintillating  stones — such  as  flint,  rock 
crystal,  quartz,  agate,  calcedony,  jasper, 
&c.  The  sands  of  rivers  and  of  the  sea¬ 
shore  chiefly  consist  of  it.  It  is  deposited 
in  vegetable  substances,  forming  petrified 
wood,  &c.  It  is  likewise  precipitated  from 
certain  spi*ings,  in  a  stalactitical  form.  It 
has  been  discovered  in  several  plants,  par¬ 
ticularly  in  grasses.  It  is  never  met  with 
pure  in  nature.  Silex,  when  perfectly 
pure,  exists  in  the  form  of  a  white  pow¬ 
der.  It  is  insipid  and  inodorous.  It  is 
rough  to  the  touch,  cuts  glass,  and 
scratches  or  wears  away  metals.  It  is 
unalterable  by  the  simple  combustible  bo¬ 
dies.  When  mixed  with  water,  it  does 
not  form  a  cohesive  mass.  Its  moleculae, 
when  diffused  in  water,  are  precipitated 
with  the  utmost  facility.  It  is  not  acted 
upon  by  any  acid  except  the  fluoric. 
When  in  a  state  of  extreme  divisions,  it  is 
soluble  in  alkalies ;  fused  with  them,  it 
forms  glass. 

G.  Starkey, 
Mineralogical  Chemist. 

Church  Street,  Shoreditch. 
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No.  V. 

Kvatohatiok  consists  in  the  conversion 
of  liquids  into  vapour,  a  process  attended 
by  the  absorption  of  heat,  and  always  ac¬ 
companied  by  the  production  of  cold  ;  and 
vapours  cease  to  form  whenever  the  sup¬ 
ply  of  heat  into  the  liquid  is  stopped. 
.Spontaneous  evaporation  denotes  the  for¬ 
mation  of  vapour  by  some  natural  agency, 
without  the  direct  application  of  heat. 
This  process  of  invisible  evaporation  is 
continually  going  on  from  the  surface  of 
the  wide  ocean,  and  also  from  the  earth  ; 
and  the  vapour  thus  produced  is  returned, 
under  certain  circumstances,  in  the  form 
of  mist,  rain,  snow,  or  hail,  to  give  ferti¬ 
lity  to  the  soil,  and  equalization  to  the 
temperature  of  the  earth.  The  point  at 
which  different  liquids  pass  into  the  aeri¬ 
form  state,  is  very  various.  It  is  found, 
generally,  that  those  liquids  whose  boil¬ 
ing  points  are  lowest,  evaporate  most  ra¬ 
pidly  ;  alcohol,  for  instance,  evaporates 
more  freely  than  water;  and  ether,  which 
boils  at  a  lower  temperature  than  alcohol, 
evaporates  with  still  greater  rapidity.  If 
ether  is  poured  upon  the  back  of  the  hand, 
it  soon  evaporates,  and  the  hand  feels 
cold — that  is  to  say,  the  heat  of  the  hand 
is  carried  away  by  the  vapour  of  the  ether. 
If  a  thermometer  is  immersed  in  ether, 
and  then  exposed  to  the  air,  the  mercury 
will  sink,  owing  to  evaporation  from  the 
hulk.  If  ether  be  allowed  to  trickle  over 
the  surface  of  a  thin  vessel  containing 
water,  so  much  heat  will  be  abstracted  by 
the  evaporation,  as  to  convert  the  water 
into  ice.  In  Lr.  Wollaston’s  cryophoros, 
water  is  frozen  by  its  own  evaporation. 
This  instrument  consists  of  a  glass  tube, 
with  a  hollow  glass  ball  at  each  extremity, 
as  heie  represented .  One  of  the  balls  is 


half  filled  with  distilled  water,  and  the 
atmospheric  air  is  expelled  from  the  other, 
by  boiling  the  water.  If  the  empty  ball 
be  now  immersed  in  a  freezing  mixture, 
the  vapour  it  contains  will  be  condensed 
by  the  cold,  and  its  place  supplied  by 
fresh  vapour  from  the  other  ball,  by  which 
such  a  quantity  of  heat  is  abstracted  from 
it,  as  to  cause  it  to  freeze.  Thus,  con¬ 
densation  takes  place  in  one  ball,  and 
evaporation  in  the  other;  and  the  heat  is 
»o  rapidly  abstracted  from  the  fluid  water 


by  the  escape  of  this  vapour,  as  to  convert 
it  into  ice.  The  operation  of  wine-cool¬ 
ers  is  on  the  same  principle  of  evapora¬ 
tion — namelv.  the  abstraction  of  heat  from 
surrounding  bodies,  by  the  conversion  of 
fluids  into  vapour. 

The  chief  circumstances  which  influence 
the  process  of  evaporation,  are,  extent  of 
surface,  and  the  condition  of  the  air  in 
respect  to  temper.- ture,  dryness,  stillness, 
and  density.  1st.  Evaporation  takes  place 
only  at  the  free  surfaces  of  liquids,  and, 
therefore,  ecetcrig  paribm,  must  be  propor¬ 
tionate  to  the  extent  of  surface  they  pre¬ 
sent.  2nd.  Liquids  evaporate  more  ra¬ 
pidly  in  warm,  than  in  cold,  situations  ;  the 
rate  of  evaporation  being  proportionate  to 
the  degree  of  temperature.  3rd.  Liquids 
evaporate  more  rapidly  in  a  dry,  than  in 
a  damp,  atmosphere.  Even  in  cold  days 
in  winter,  if  the  air  is  dry,  evaporation  is 
exceedingly  rapid  ;  whereas  it  goes  on 
very  tenderly,  if  the  air  is  charged  with 
moisture,  even  though  the  weather  be  very 
warm.  4th.  The  motion  of  the  air  or 
wind  promotes  evaporation,  by  carrying 
away  the  vapour,  as  fast  as  it  rises,  in 
the  space  above  the  surface,  and  making 
way  for  a  succeeding  portion  of  dry  air. 
It  rnav,  therefore,  be  assumed  as  a  general 
principle,  that  a  draught  maintained  across 
the  surface,  or  a  strong  wind,  has  a  tend¬ 
ency  to  promote  the  process  of  evapora¬ 
tion.  5th.  In  proportion  as  we  find  the 
air  less  dense,  we  always  find  evaporation 
more  rapid.  This  may  readily  be  proved, 
by  placing  ether  in  the  vacuum  of  an  air- 
pump,  when  the  vapour  will  rise  so 
abundantly  as  to  produce  ebullition.  Eva¬ 
poration  goes  on  to  a  certain  extent  from 
the  surface  of  water  at  all  temperatures, 
however  low.  The  atmosphere  is  never  ab¬ 
solutely  free  from  vapour;  the  presence  of 
which  may  be  easily  ascertained,  by  bring¬ 
ing  a  glass  of  cold  water  into  a  warm 
room  ;  the  outside  of  the  vessel  is  presently 
covered  with  dew,  which  is  condensed 
from  surrounding  objects. 

'I  he  condition  of  the  air  with  respect  to 
moisture,  is  indicated  by  instruments  call¬ 
ed  hygrometers.  These,  for  the  most 
part,  rest  upon  one  common  principle — 
the  diminution  of  bulk  which  takes  place 
in  organic  substances  consequent  upon  the 
abstraction  of  moisture.  AI.  Laussure't 
hygrometer  consists  of  a  human  hair, 
which  elongates  freely  from  absorbing 
moisture,  and  recovers  its  original  length 
on  drying.  Leslie's  hygrometer  is  an  in¬ 
strument  by  which  the  hvgrometric  state 
of  the  weather  is  indicated  by  the  rapidity 
of  evaporation.  It  consists  of  the  defe¬ 
rential  thermometer,  haring  one  of  the 
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halls  covered  with  muslin,  so  that  it  can 
be  easily  moistened.  The  moisture  eva¬ 
porating,  produces  cold,  and  immediately 
affects  the  thermometer.  The  rapidity  of 
evaporation  thus  indicated,  depends  on 
the  temperature  of  the  air  and  the  quan¬ 
tity  of  moisture  it  contains.  But  these 
have  been  suppressed  by  the  hygrometer 
invented  by  Professor  Daniell.  This  in¬ 
strument  consists  of  two  glass  balls  con¬ 
nected  together  by  a  tube  bent  in  two 
places  at  right  angles,  so  as  to  form  three 
arms,  into  the  longest  of  which  is  placed 
a  small  thermometer,  whose  bulb  descends 
into  the  lower  of  the  two  glass  balls.  The 
ball,  after  having  been  filled  about  two- 
thirds  with  ether,  is  placed  over  a  spirit- 
lamp,  until  the  vapour  of  the  ether  has  ex¬ 
pelled  the  contained  air  through  a  capil¬ 
lary  tube,  which  is  left  open  for  the  pur¬ 
pose,  and  afterwards  hermetically  sealed. 
The  other  ball  is  covered  with  muslin, 
and  a  thermometer  is  attached  to  the  stem 
of  the  instrument,  for  indicating  the  tem¬ 
perature  of  the  external  air.  When  about 
to  be  used,  the  muslin  is  moistened  by 
dropping  ether  upon  it,  which,  by  evapo¬ 
rating,  lowers  the  temperature  of  the  glass 
ball,  and  thereby  occasions  a  rapid  con¬ 
densation  of  the  vapour  contained  within 
the  instrument.  The  condensation  of  the 
vapour  within  the  tube  produces  evapora¬ 
tion  from  the  surface  of  the  ether  in  the 
lower  ball,  whereby  the  temperature  of  the 
included  ether  is  continually  reduced,  un¬ 
til  a  deposit  of  moisture  from  the  sur¬ 
rounding  air  takes  place  upon  the  exterior 
of  the  glass.  The  degree  at  which  this 
deposition  takes  place,  is  indicated  by  the 
enclosed  thermometer.  This  degree  is 
called  the  dew-point. 


THE  NEW  ROYAL  EXCHANGE. 

The  contract  of  Messrs.  Webb  for  the 
foundation  of  the  new  Royal  Exchange, 
was  finished  on  Tuesday  evening,  Aug.  31, 
and  the  Gresham  Committee  met  on  Wed¬ 
nesday,  Sept.  I,  to  receive  tenders  for 
the  second  contract,  which  is  for  the  com¬ 
pletion  of  the  whole  of  the  edifice. 

Fourteen  of  the  principal  builders  of 
London  had  been  applied  to,  and  it  was 
also  determined  that  each  tender  should 
contain  two  prices — the  one  being  for  ex¬ 
ecuting  the  mason  work  with  the  best 
Portland  stone  ;  the  other,  the  additional 
price  for  using  magnesian  limestone,  simi¬ 
lar  to  that  introduced  at  the  Houses  of 
Lords  and  Commons. 

The  tender  of  Mr.  Thomas  Jackson 
was  accepted,  and  the  whole  of  the  works 
are  to  be  completed  by  Midsummer,  1841. 


The  foundations  at  present  laid,  are  a 
very  interesting  specimen  of  the  expe¬ 
dients  adopted  in  modern  science,  for 
procuring  a  permanent  and  solid  founda¬ 
tion.  The  concrete  is,  in  some  places, 
eighteen  feet  thick,  and  the  walls  and 
piers  are  tied  together  by  arches  in  all  di¬ 
rections  ;  the  piers  being  farther  strength¬ 
ened  by  the  introduction  of  large  quanti¬ 
ties  of  wrought-iron  hooping  laid  in  alter¬ 
nate  beds. 

The  form  and  general  arrangements  of 
the  building  are  clearly  pointed  out  in 
these  foundations.  The  merchants’  area 
appears  to  us  much  larger  than  the  area 
of  the  old  Exchange  was,  and  the  form  is 
different.  In  the  new  building  the  area  is 
oblong,  whereas,  in  the  old  Exchange,  it 
was  square. 

We  understand  the  exertions  of  the 
Gresham  Committee  and  their  chairman, 
Mr.  jRichard  Lambert  Jones,  have  been 
unremitting  in  completing  the  necessary 
arrangements ;  and  these  gentlemen  have 
been  most  ably  seconded  by  their  archi¬ 
tect,  Mr.  Tite ;  and  though  the  public 
complained  of  the  delay  in  the  first  in¬ 
stance,  the  exertions  he  has  made  since 
the  building  was  placed  in  his  hands,  and 
the  success  that  has  followed,  lead  to  the 
confident  belief  that,  by  the  time  named 
in  the  contract,  the  merchants  of  London 
will  assemble  in  an  Exchange  worthy  of 
them,  and  of  the  commerce  of  the  greatest 
city  in  the  world. — Times. 


CHEAP  APPARATUS  FOR  THE 
DECOMPOSITION  OF  WATER. 


a,  a  common  pickle  bottle;  the  bottom 
cut  off  inverted. 

b  b,  two  glass  tubes,  about  three-fourths 
of  an  inch  in  diameter,  with  a  stop-cock 
fixed  in  the  top  of  each. 

c  c,  a  bung  or  large  cork  cemented  into 
the  bottle;  two  holes  being  made  in  it  to 
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admit  the  tubes,  n  n,  which  must  be  ce¬ 
mented  in  tightly. 

d  </,  the  negative  and  positive  wires 
from  a  galvanic  battery,  being  fixed  in 
the  cork,  e\  the  ends  terminating  about 
half-an-inch  up  the  lubes. 

When  required  for  use,  invert  the  ap¬ 
paratus,  remove  the  cork,  e,  fill  the  whole 
with  water,  fix  the  cork  in  again,  and  con¬ 
nect  with  the  battery. 

Stop-cocks  being  rather  expensive,*  a 
cork,  with  a  tobacco-pipe  firmly  fixed, 
might  be  substituted. 

Kobe&tus  Heckle. 

MECHANICS’  INSTITUTIONS. 

To  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, —  Vour  correspondent  “  Minus’’  has, 
in  his  communication  which  appeared  in 
your  Number  for  August  28th,  very  pro- 
j>erly  directed  public  attention  to  the  fact 
of  there  being  but  a  single  Literary  and 
Scientific  Institution  on  the  Surrey  side  of 
the  river.  The  Lambeth  Institution  was 
prematurely  blighted  ;  the  Southwark  As¬ 
tronomical  Society  accepted  an  invitation 
from  several  influential  residents  at  Ken. 
nington  to  settle  in  that  locality,  and, 
after  the  Society  had  broken  up  its  ori¬ 
ginal  establishment,  and  had  made  every 
arrangement  for  the  removal,  the  pro¬ 
posers  of  the  scheme  abandoned  it,  and 
allowed  the  association  to  die  a  natural 
death.  An  institution,  recently  formed 
at  Peckham,  after  struggling  for  a  brief 
existence,  died  in  its  infancy.  Why  is  it 
that  attempts  to  cultivate  the  stock  of 
knowledge  and  utility  have  thus  proved 
abortive,  while  it  flourishes  in  the  vigour 
of  full  maturity  in  neighbouring  districts 
of  the  same  soil.  Is  it  that  the  population 
in  this  direction  has  less  ability,  less  ener¬ 
gy,  or  less  judgment,  to  appreciate  ad¬ 
vantages  that  are  now  all  but  universally 
admitted  ?  I  do  not  believe  such  a  charge 
to  be  founded.  I  rather  think  it  may  be 
ascribed  to  a  habit  of  listlessness  and  ab¬ 
sence  of  decision  on  the  part  of  some ;  to 
a  want  of  acquaintance  with  the  best 
means  of  managing  institutions  of  this 
nature,  and  a  want  of  tact  in  judiciously 
selecting  the  subjects  of  instruction  ;  to  a 
partiality  evinced  by  some  for  those  sub¬ 
jects  which  please  the  eye  or  the  car, 
which  captivate  the  fancy  and  allure  the 
imagination,  in  preference  to  those  which 
tend  to  improve  the  mind  and  add  to  the 
fund  of  information ;  which  preference, 
>n  addition,  creates  estrangement  in  others, 
by  exciting  their  well-grounded  fears,  lest 


it  should  deteriorate  the  character,  the 
purposes,  and  the  efforts  of  the  Society. 

But  there  is  a  remedy  for  this,  which 
experience  alone  can  supply.  There  is 
no  reason  why  public  spirit  and  love  of 
scientific  pursuits  should  not  lead  to  the 
formation  of  fresh  associations  in  the 
southern  suburbs  of  London,  to  be  com¬ 
menced  and  carried  on  on  sound  princi¬ 
ples,  coupled  with  observations  of  the 
practical  working  of  similar  institutions, 
with  a  view  to  approximate  as  closely  as 
circumstances  will  permit,  to  what  may 
be  ascertained  to  be  the  model  of  perfec¬ 
tion. 

It  is  the  obvious  duty  of  the  Southwark 
Literary  Society,  to  show  its  sense  of  the 
honourable  position  which  it  now  occu¬ 
pies,  as  the  sole  dispenser  of  instruction  to 
an  extended  population,  by  exercising 
every  possible  means  to  promote  its  utility, 
and  furnishing  additional  incentives  to 
that  part  of  the  community  among  whom 
it  is  placed,  to  rally  round  its  banner  for 
a  common  object;  but,  3las  !  the  only  in¬ 
stance  in  which  the  managers  have  de¬ 
monstrated  any  sense  of  their  position,  is 
that  of  raising  the  price  of  subscription  to 
21.  per  annum. 

I  shall  be  most  happy  to  enter  into  any 
plan  for  embodying  an  institution  of  the 
kind  in  Newington,  Walworth,  or  Cam¬ 
berwell.  Did  I  possess  leisure,  influence, 
and  wealth,  I  would  gladly  devote  them 
to  such  a  purpose,  in  humble  imitation  of 
that  generous  patriotism  which  prompted 
a  Birkbeck  to  come  forward  as  the  me¬ 
chanic’s  friend.  Let  it  be  borne  in  mind 
that  “  union  is  strength,  and  knowledge 
is  power.”  Though  pecuniary  assistance  is 
the  one  thing  needful,  it  is  not  the  only 
one  ;  and  every  person  who  can  contri¬ 
bute  a  stock  of  discretion,  determination, 
and  moderate  experience,  is  as  effectual  a 
promoter  of  the  object,  as  the  munificent 
donor  to  its  funds. 

Enclosed  are  my  name  and  address;  I 
shall  be  glad  to  hold  farther  communica¬ 
tion  on  this  subject. 

Your  obedient  servant, 

J.  S.  N. 

Albany  Road,  Camberwell. 

[  We  have  inserted  the  letters  of  both  our 
correspondents,  with  the  hope  that  it  may 
be  the  means  of  inducing  others  u’ho  are 
interested  in  the  subject,  to  come  forward 
and  use  their  utmost  exertions  toward  the 
attainment  of  so  desirable  an  object.  It  is 
certainly  a  matter  of  surprise  that  no  in¬ 
stitution  of  the  kind  has  stood  its  ground 
in  the  southern  part  of  the  Metropolis, 
but  which  has,  without  doubt,  arisen  from 
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want  of  a  proper  system  of  management. 
As  our  correspondent  observes,  “  union 
is  power;”  and  if,  through  the  assistance 
of  our  pages,  it  can  be  ascertained  who 
are  desirous  to  come  forward  and  unite 
together,  we  shall  feel  a  pleasure  in  doing 
our  utmost  for  the  purpose.  W e  would 
suggest,  that  every  reader  of  our  Maga¬ 
zine,  residing  in  that  part  of  London,  who 
is  anxious  or  desirous  for  the  establish¬ 
ment  of  a  Society  for  the  mental  and  mo¬ 
ral  improvement  of  artisan  mechanics  and 
the  working  classes  in  general,  and  the 
terms  of  which  would  be  really  within 
their  means,  do  send  his  name  to  us  ;  stat¬ 
ing,  also,  in  what  way,  and  to  what  ex¬ 
tent,  he  can  render  assistance  on  the  im¬ 
portant  subject. — Ed.] 


THE  GENERAL  RECIPE  BOOK. 


Oxide  of  Kakodule. — When  equal  parts 
of  acetate  of  potass  and  arsenious  acid  are 
mixed  together,  and  subjected  to  dry  dis¬ 
tillation,  a  liquid  is  obtained,  which  was 
discovered  by  Cadet;  hence  it  has  received 
the  name  of  “  Cadet’s  fuming  liquor.” 
Bunsen  has  lately  studied  this  substance 
minutely,  and  has  named  it  alkarsine.  It 
is  characterised  by  its  insupportable  smell, 
and  a  high  degree  of  spontaneous  com¬ 
bustibility.  The  analyses  and  subsequent 
researches  of  Berzelius  have  confirmed, 
that  alkarsine  is  the  oxide  of  a  compound 
radical  kakodule.  The  component  parts 


are — 

Carbon  . 4 

Hydrogen  .  6 

Arsenic  .  2 


12 

Symbol,  Kd. 

The  compounds  of  this  radical  are  sixteen  ; 
it  is  exceedingly  permanent,  and  has  very 
strong  affinities. 

Iodide  of  Cyanogen. — By  heating  a  mix¬ 
ture  of  bicyanide  of  mercury,  iodine,  and 
water,  in  a  retort,  at  a  gentle  temperature, 
the  iodide  sublimes  in  the  neck  of  the  re¬ 
tort  as  a  fine  crystalline  snow,  or  in  long 
needles.  They  have  a  penetrating  odour, 
which  excites  a  flow  of  tears  ;  are  soluble 
in  ether,  alcohol,  and  water,  without  de¬ 
composition,  and  are  quite  volatilized  at 
100°.  Formulae,  Cyg. 

Lactate  of  Zinc. — Exhaust  sour-krout 
with  boiling  water,  and  neutralize  the  de¬ 
coction  with  carbonate  of  zinc.  The  fil¬ 
tered  liquid  is  then  evaporated  to  the  con¬ 
sistence  of  syrup,  and  the  crystals  which 
form  are  decolorized  by  charcoal,  and  by 


repeated  crystallizations.  It  may  also  be 
obtained  from  sour  whey,  by  proceeding  as 
directed  for  lactate  of  lime,  substituting 
carb.  zinc  for  chalk. 

Lactate  of  Lime  is  obtained  by  making 
a  watery  infusion  of  nux  vomica,  evapo¬ 
rating  to  the  consistence  of  syrup,  and 
acting  on  the  residue  with  boiling  alcohol, 
which  dissolves  the  lactate  of  lime.  The 
alcohol  is  distilled  off ;  after  some  time, 
the  concentrated  solution  deposits  the  salt 
in  small  granular  crystals.  Purify  by 
charcoal  and  recrystallization.  Nux  vo¬ 
mica  contains  two  to  three  per  cent,  of 
lactate  of  lime.  This  salt  is  easily  obtain¬ 
ed  from  sour  whey,  by  evaporating  to 
consistence  of  syrup,  treating  the  residue 
with  alcohol,  and  saturating  the  alcoholic 
solution  with  chalk.  The  alcohol  is  then 
distilled  off,  and  the  residue  dissolved  in 
a  little  water,  and  crystallized.  (Henry.) 

MISCELLANEA. 


An  Air-engine  of  Thirty-horse  Power. — An  en¬ 
gineer  of  Dundee  has  succeeded  in  constructing 
an  air-engine  that  promises  to  be  of  great  value. 
The  manner  in  which  it  is  constructed  is  at  pre¬ 
sent  a  secret,  as  the  invention  is  not  yet  secured 
by  patent ;  but  the  engine  itself,  not  merely  a 
working  model,  has  been  constructed,  and  is  em¬ 
ployed  in  his  workshops  in  performing  the  duty 
which  previously  required  a  steam-engine  of 
thirty-horse  power.  This  effect,  we  are  inform¬ 
ed,  is  produced  by  the  consumption  of  only  one 
sack  of  coals  per  day. — Evening  Paper. 

The  Best-paid  Glass  of  Water  in  the  World. 
— The  water  of  the  Neva  at  St.  Petersburg  is,  in 
the  opinion  of  the  Russians,  the  clearest  and  the 
best  water  that  can  anywhere  be  obtained.  For 
six  months  in  the  year,  the  highly-prized  water 
is  concealed  by  a  thick  covering  of  ice  and  snow, 
but  when,  towards  the  beginning  of  April,  the  at¬ 
mosphere  has  acquired  sufficient  warmth  to 
loosen  the  wintry  fetters  of  the  stream,  the  inha¬ 
bitants  look  forward  with  eager  expectation  to 
the  moment  when  their  beloved  Neva  will  burst 
her  bonds,  and  move  again  free  and  majestically 
between  her  serf-tenanted  banks.  As  soon  as 
the  ice  mass  has  got  into  motion,  the  glad  tidings 
are  announced  to  the  expectant  capital  by  the  ar¬ 
tillery  of  the  citadel,  a  fortress  of  considerable 
strength,  situated  immediately  opposite  to  the 
emperor’s  palace.  This  citadel,  by-the  by,  stand¬ 
ing  in  the  very  centre  of  the  city,  could  be  of  no 
earthly  value  in  case  of  a  hostile  attack ;  but  it 
might  be  found  serviceable,  should  the  St.  Peters¬ 
burgers  ever  be  tempted  to  venture  on  a  July  re¬ 
volution.  The  very  moment,  be  it  day  or  night, 
that  an  open  interval  occurs  between  the  floating 
masses  of  ice,  the  governor  of  the  citadel  crosses 
in  a  boat  to  the  emperor’s  palace,  and  presents 
his  Majesty  with  a  crystal  goblet  full  of  Neva 
water,  as  the  first  offering  of  the  returning 
spring,  and  this  goblet  the  emperor  drinks  off  to 
the  health  and  prosperity  of  his  beloved  capital. 
It  was  customary,  till  within  the  last  few  years, 
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for  the  emperor  to  fill  the  empty  goblet  with  gold 
and  return  it  to  the  governor ;  but  it  was  noticed 
that  lire  goblet  grew  larger  and  larger  every  year, 
*o  that  the  ta>k  of  emptying  the  glass  became 
yearly  more  difficult  of  accomplishment,  while,  on 
the  other  hand,  it  required  every  year  a  greater 
number  of  ducats  to  fill  it  as  high  with  gold  as  it 
had  before  been  filled  with  water.  By  wav  of 
retrenchment,  his  Majesty  has  of  late  reduced  the 
customary  present  to  the  governor,  who  now  re¬ 
ceives  *200  ducats  in  return  for  his  uninebriuting 
beverage.  This  sum,  though  less  than  his  pre¬ 
decessors  have  frequently  received,  is  still,  per¬ 
haps,  a  larger  price  than  is  paid  for  a  gloss  of 
water  in  any  other  quarter  of  the  world. 

Watch  Light — A  hit  of  phosphorus,  the  size  of 
a  pea,  is  to  be  put  into  a  phial,  and  boiling  oil 
carefully  poured  over  it,  till  the  phial  is  one- 
third  tilled.  The  phial  must  be  carefully  corked, 
and,  when  used,  should  lie  unstopped  a  moment, 
to  admit  the  external  air,  and  closed  again.  The 
empty  space  of  the  phial  will  then  appear  lumin¬ 
ous,  and  give  as  much  light  as  a  dull  ordinary 
lamp,  and  sufficient  to  see  the  face  of  a  watch. 
Each  time  the  light  disappears,  on  removing  the 
cork  it  will  instantly  re-appear.  In  cold  weather, 
the  bottle  should  be  wanned  in  the  hands  before 
the  cork  is  removed.  A  bottle,  thus  prepared, 
may  be  used  every  night  for  six  months. 

INSTITUTIONS. 

f.KCTURES  DURING  THE  WEEK. 
Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Thursday, 
Sept  lfl,  R.  Addams,  Esq.,  on  the  Electrotype 
and  its  Applications.  At  half  past  eight. 
Bermondsey  and  Rot  her  hi  the  Literary  and  Scien¬ 
tific  Institution,  4|,  Church  Street,  Rother- 
hithe. — Monday,  September  13,  Mr.  Hillman, 
on  the  Character  of  Napoleon.  At  half-past 
eight  precisely. 


QUERIES. 

1.  How  the  quick  match  is  made  which  fires 
all  the  different  parts  of  a  device  in  fire-works  at 
the  same  instant?  2.  How  to  make  the  solution 
of  potash  used  in  making  phosphuretted  hvdro- 

*<*"?  L.  H. 

The  method  of  making  horse-shoe  magnets? 

J.  Gouldino. 

How  to  constnict  a  musical  time-keeper? 

wT  c.  c. 

Having  seen  the  dissolving  views  at  the  Poly¬ 
technic  Institution,  I  am  desirous  of  knowing  how 
such  an  enchanting  effect  is  produced  ;  also,  whe¬ 
ther  it  be  practicable  to  produce  the  like  with  a 
common  magic  lantern  ?  R.  H. 

Tbc  best  method  of  making  raised  knots  on 
nn  air-gun  stick,  so  as  to  make  it  appear  as  a 
knotted  black  thorn  stick.  Isaac  Gleavr. 

W  here  can  rolled  silver  lie  purchased  ? 

J.  R.  J. 

Can  any  reader  of  the  Mechanic  describe  or 
n  ter  me  to  any  publication  containing  a  descrip¬ 


tion  of  a  rotatory  steam-engine?  Also,  where 
this  construction  of  steam-engine  is  to  be  j*io- 
cured,  and  the  probable  cost  ? 

An  Amatevr  Mechanic. 

ANSWERS  TO  QUERIES. 

Phantasmagoria  Lantern. — A  correspondent, 
who  signs  himself  “  S.",  asks  if  he  can  convert 
a  phantasmagoria  lantern  into  an  oxyhydrogen 
microscope,  so  as  to  use  it  for  either  purpose.  I 
think  that  it  will  not  be  possible  to  make  it  an¬ 
swer  both  purposes  without  incurring  a  great  ex¬ 
pense,  probably  as  much  as  a  new  one  would 
cost ;  there  being  nothing  in  the  phantasmagoria 
that  will  do  for  the  other.  I  have  a  gas  micro¬ 
scope  to  sell  very  cheap  ;  it  is  on  the  same  scale 
as  the  one  used  at  the  Adelaide  Gallery,  with 
the  apparatus  complete  for  generating  the  gases ; 
gas-bags  that  will  hold  gas  for  one  hour,  and  a 
variety  of  objects  suitable  for  either  lectures  or 
exhibitions,  which  “  S.“  can  look  at,  by  calling 
at  14,  Barbican.  W.  Hobchaft,  Jun. 

TO  CORRESPONDENTS. 

J.  R.  S. — Sulphate  of  copper  is  matle  by  first 
moistening  plates  of  copper,  covering  them  with 
rough  brimstone,  then  calcining,  washing  out 
the  suit,  evaporating ,  and  crystallizing. 

Isaac  Gleave. — If  the  paint  is  not  very  old,  it 
will,  perhaps,  come  off  by  being  well  soaked 
with  turpentine ;  but  if  this  fails,  spirits  of 
salts  may  be  tried,  diluted  with  a  little  uniter, 
so  as  not  to  colour  the  wood  too  much.  If  both 
1  hese  fail,  nothing  will  remove  it  but  scraping. 

L.  H.  may  certainly  inflate  his  balloon  with  hy¬ 
drogen  gas:  it  would  be  better  varnished. 
Mastic  or  copse  varnish  would  ansicer  the  jiur- 
pose. 

E.  S. —  We  hare  not  received  the  description  of  a 
clock  mentioned  in  his  communication.  We 
shall  be  obliged  by  his  giving  the  name  of  the 
work  copied  from  when  his  pieces  are  not 
original. 

D.  W.  will  perceive,  that  our  description  of  the 
apparatus  is  given  in  the  inventer's  own  words. 
We  cannot  give  a  drawing  of  it  without  his 
permission,  and  this  we  are  unable  to  obtain. 

A  Constant  Subscrilier. — It  is  not  possible  to  co¬ 
lour  almond  or  olive  oil  so  as  to  withstand  the 
heat  of  the  sun.  We  know  of  nothing  that 
will  ansicer  the  purpose  so  well  as  alkanrt  root. 

U  e  shall  be  glad  to  receive  his  description  of  the 
medallion  machine,  and  shall  be  obliged  by  his 
calling  at  the  printer's. 

We  have  received  T.  R..  Junv— E.  A — An  Ama¬ 
teur  Mechanic — F.  Baxter— A  Student — T.  R. 
W.  K.  H. — A  Purchaser  of  our  Work — R.  B. 

— P.  Lewis — G.  T.  B. — A  Subscriber — H. 
Tipper. 

Lmxlon:  Printed  at"  TheCitt  Press," I,  Long 
Lane.  Aldersgate,  by  I).  A.  Doodw et  (to  whom 
Books  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  G.  Beroer,  Holy- 
well  Ntreet,  Strand;  and  may  be  had  of  all 
Booksellers  and  Newsmen  in  Town  and  Country. 


A  MAGAZINE  OF  THE  ARTS  AND  SCIENCES. 


No.  3:2, 

THIRD  SERIES 


j  SATURDAY,  SEPT.  18,  1841.  j 


No.  290, 

OLD  SERIES. 


Vo].  VII.— No.  42.] 


City  Press,  1,  Long  Lane,  Aldersgale  Street:  1).  A.  Doudney. 


330 


THE  PENNY  MECHANIC  AND  CHEMIST. 


LEW  IS’S  FOUNTAIN  FOR  SHOPS. 

(See  Engraving,  front  pnge.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, —  If  you  think  the  following  worthy 
a  place  in  your  Magazine,  it  is  at  your 
service. 

Description  of  the  Engraving. 

a  is  a  vessel  made  air-tight;  n,  another 
vessel  made  air-tight,  and  the  same  size 
as  o,  containing  a  valve,  D  ;  and  attached 
to  which,  to  balance  the  valve,  is  a  lever, 
c;  F  is  a  cylinder,  with  a  piston  working, 
air-tight,  with  a  lever  handle  with  a 
heavy  weight  attached,  so  as  to  send  air 
into  the  vessel,  o,  with  great  pressure;  j 
g  is  a  basin,  made  large  enough  to  catch 
the  water  as  it  falls  from  the  fountain,  i 
with  a  pipe,  H,  to  go  to  the  bottom  of  the 
vessel,  b  ;  i,  is  a  ball  cock  and  ball,  which 
opens  and  shuts,  contrary  to  those  used  in 
cisterns.  M  hen  the  ball  is  down,  the  cock 
is  shut,  and  opens  when  it  rises. 

When  we  set  the  fountain  in  action, 
we  charge  the  cylinder,  r,  with  air,  by 
lifting  the  end  of  the  lever,  which  draws 
the  piston  up,  there  is  a  valve  at  bottom,  J 
which  admits  the  air;  next  pour  water 
through  the  funnel  till  it  rises  to  the  neck, 
and  then  turn  the  stop  cock  off.  Pour 
water  in  the  basin  at  top,  till  you  see  it  1 
come  out  of  the  mouth-piece  of  the  foun¬ 
tain;  the  cause  of  which  is,  when  you 
pour  w'ater  in  the  basin,  it  runs  through 
h,  to  the  bottom  of  the  vessel,  b,  and  dis¬ 
places  the  air,  and  forces  it  through  the 
pipe,  f*,  into  the  vessel,  a,  and  drives  the 
w  ater  up  the  pipe,  o,  and  falls  into  the  ba¬ 
sin,  and  goes  through  the  pipe,  h,  into 
the  vessel,  b.  As  the  water  rises  in  the 
vessel,  b,  it  lifts  the  ball,  p,  up,  which 
catches  the  pin,  i,  and  opens  the  valve,  T), 
and  lets  the  water  through  the  pipe  and 
valve,  h,  into  the  vessel,  a.  When  the 
water  rises,  it  opens  the  cock,  l  ;  and,  by 
means  of  the  weight  attached  to  the  pis¬ 
ton,  it  forces  air  into  the  vessel,  a,  and  I 
diives  the  water  up  the  pipe,  o,  and  out 
through  the  mouthpiece  of  the  fountain,  i 
into  the  basin,  and  down  the  pipe,  h,  as 
before :  3  and  4  are  two  valves,  which 
shut  by  their  own  weight.  The  machine  : 
w  ill  continue  to  act  as  long  as  there  is  any  | 
air  in  the  vessel,  F,  as  only  a  small  por¬ 
tion  escapes  at  each  time  the  cock  is  open. 

I  remain  yours,  Ate. 

D.  Lewis. 


DESCRIPTIVE  GEOLOGY. 

No.  XVI. 

ORGANIC  REMAINS  OF  THF.  COAL 
MEASURES. 

In  general,  the  impressions  of  plant*  oc- 
cur  chiefly  in  the  shale  (stone  formed  of 
mud)  of  thecoal  measures,  or  in  the  sand¬ 
stone  or  ironstone  associated  with  thecoal 
formation  ;  and  as  such  impressions  are 
much  more  distinct  than  any  that  occur 
in  the  coal  itself,  it  is  chiefly  from  them 
that  our  ideas  of  the  vegetation  from  which 
coal  has  been  produced,  have  been  derived. 

The  remains  consist  chiefly  of  impres. 
sions  of  leaves  separated  from  their 
branches,  and  of  casts  of  trunks  more  or 
less  in  a  broken  state  ;  and  w  ith  them  oc¬ 
cur,  now  and  then,  pieces  of  wood  or  re¬ 
mains  of  trees,  in  which  the  vegetable  tex¬ 
ture  is,  to  some  extent,  preserved.  Of 
the  leaves,  thegreatei  part  is,  more  or  less, 
mutilated  ;  those  of  ferns  have  lost  their 
fructification  in  the  majority  of  instances  ; 
and  it  frequently  happens  that  the  leaf¬ 
lets  of  compound  leaves  have  been  disarti¬ 
culated,  either  wholly  or  partially.  Stems 
or  trunks  are,  in  all  cases,  in  a  state 
which  must  be  supposed  to  result  from 
decay  previously  to  their  conversion  into 
coal ;  destitute  of  bark,  or  with  the  prin¬ 
cipal  part  of  that  envelop  gone,  and  often 
pressed  quite  flat,  so  that  all  trace  of  their 
original  convexity  is  destroyed.  When 
ripe  fruits  are  met  with,  they  are  not  in 
clusters,  as  they  probably  were  when 
alive,  but  separated  into  single  individu¬ 
als.  Of  flowers,  there  is  no  trace  that  can 
be  satisfactorily  identified  ;  for  antholithes 
pitcairnite,  the  most  perfect  that  has  yet 
been  discovered,  is  altogether  of  a  doubt¬ 
ful  nature. 

If  remains  such  as  these,  although  of 
recent  plants,  were  submitted  to  a  bota¬ 
nist  for  examination,  he  would  find  it  im¬ 
possible  to  form  any  other  than  a  general 
idea  of  their  nature,  and  he  would  be  un¬ 
able  to  speak  writh  any  confidence  as  to 
the  precise  plants  which  produced  them. 
Such  being  the  case  wdth  recent  fragments, 
it  is  obvious  that  the  difficulty  of  deter¬ 
mining  the  nature  of  the  fossil  remains  of 
plants  must  be  much  greater.  Neverthe¬ 
less,  the  plants  of  the  coal  measures  fur¬ 
nish  some  most  interesting  and  precise 
evidence  as  to  the  nature  of  the  vegeta¬ 
tion  with  which  our  planet  was  clothed  at 
this  early  epoch. 

The  following  are  some  of  the  more 
common  of  the  plants  whose  remains  are 
traced  in  the  coal  measures. 

Palms:  these  occur  occasionally,  but  in 
solitary  fragments  ;  they  are  among  the 
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rarest  of  well-identified  coal  plants.  Their 
trunks  have  not  been  discovered ;  their 
leaflets  are  mostly  of  a  wedge-shaped 
figure;  their  fruit  is  more  frequent,  and 
is  always  found  in  clusters,  but  separate 
from  each  other.  It  would  seem  as  if  the 
bunches  of  their  fruit  had  lain  in  water 
till  the  pulpy  parts  rotted  away,  and  the 
nuts  fell  asunder  and  settled  down  into 
the  mud,  where  they  were  finally  im¬ 
bedded.  These  remains  are  generally  ob¬ 
long,  three-sided  or  six-sided  bodies,  not 
more  than  an  inch  long. 

Lycopodiaceous  plants,  or,  what  are 
considered  analogous  to  them,  form  a  very 
large  proportion  of  the  vegetable  remains 
of  the  u  North  of  England  Coal  Field.” 
I  hey  are  occasionally  found  of  very  con¬ 
siderable  size,  some  having  been  seen 
which,  although  mere  fragments,  were  be¬ 
tween  forty  and  fifty  feet  long,  and  more 
than  four  feet  in  diameter. 

Lepidodendra,*  the  most  elegant  of  the 
fossil  plants  of  the  coal,  are  usually  quoted 
as  an  instance  of  ancient  species  belong¬ 
ing  to  the  same  genus  as  modern  plants  of 
very  humble  stature  (for  existing  lycopo¬ 
dia,  although  they  acquire  sometimes  the 
length  of  four  feet,  are  always  more  like 
mosses  than  trees),  having  arrived  at  gi¬ 
gantic  dimensions  in  the  remote  ages 
when  coal  was  deposited.  But  it  is  highly 
probable  that  this  notion  is  altogether  un¬ 
founded. 

Ferns  are  the  most  abundant  of  all 
plants  in  the  shale  of  the  coal ;  almost 
every  yard  of  it  being  more  or  less  marked 
by  their  impressions,  and  very  often  con¬ 
taining  them  in  great  multitudes.  It  has 
been  estimated,  that  of  the  vegetable  re¬ 
mains  belonging  to  the  coal  flora,  one-half, 
at  least,  of  the  species  are  ferns.  Two  or 
three  specimens  of  tree-ferns  have  been 
discovered  in  the  coal  fields  of  Great  Bri¬ 
tain.  -f- 

Calamites  were  supposed  by  M.  Adolphe 
Brongniart  (u  Histoire  des  Vegdtaux  Fos- 
siles”)  to  have  been  plants  allied  to  equi- 
setum  or  mare’s-tail ;  but  later  botanists 

*  Lepidodendra,  so  named  from  the  scaly  ap¬ 
pearance  of  the  stems,  produced  by  the  separa¬ 
tion  of  the  leaf  stalks.  Fragments  of  stems  oc¬ 
cur  from  twenty  to  forty-five  feet  long. — Dr. 
Manlell. 

+  Mr.  Brown  (“  Appendix  to  Tuckey’s  Congo 
Expedition  )  states,  that  the  circumstances  most 
favourable  to  the  growth  of  ferns  are,  humidity, 
shade,  and  heat.  These  circumstances  are  most 
frequently  combined,  in  the  highest  degree,  in 
small  and  lofty  tropical  islands,  where  the  air  is 
charged  with  humidity,  which  it  is  continually 
deposit  ng  on  the  mountains,  and  thereby  im¬ 
parting  freshness  to  the  soil. 


are  of  opinion,  that  they  were  a  race  of 
plants  which  have  now  become  extinct. 
Stigmarid  is  one  of  the  most  common  of  all 
plants  jin  the  coal  formation.  Not  a  mine 
is  opened,  nor  a  heap  of  shale  thrown  out, 
hut  there  occur  fragments  of  an  irregu¬ 
larly  compressed  roundish  form,  apparent¬ 
ly  portions  of  a  stem  marked  externally 
with  small  cavities  in  the  centre  of  slight 
tubercles  arranged  irregularly,  but  some¬ 
what  in  a  quincuncial  manner.  From  the 
tubei’cles  arise  long  ribbon-shaped  bodies, 
said  to  have  been  traced  to  the  length  of 
twenty  feet.  Nothing  is  even  now  known 
of  it,  except  that  it  was  a  vegetable,  which 
was  at  first  doubted. 

From  the  presence  of  certain  tropical 
forms  of  vegetation — such  as  the  palms  and 
tx-ee-ferns  just  mentioned — it  has  been  in¬ 
ferred,  somewhat  hastily,  that  the  north¬ 
ern!  parts  of  the  woi’ld  must  have  enjoyed, 
in  remote  ages,  a  climate  where  frost  and 
snow,  and  the  inclement  seasons  of  arctic 
i-egions,  were  unknown  ;  that  they  were 
at  least  as  hot  as  equinoctial  countries  now 
are  ;  and  that  those  places  displayed  the 
noble  scene  of  a  luxuriant  and  stately  ve¬ 
getation.  Professor  Lindley,  however, 
after  careful  consideration  of  the  facts  of 
the  case,  has  ai’rived  at  the  opinion,  that 
u  the  climate  may  possibly  have  been 
something  milder  than  it  now  is ;  but 
there  is  no  evidence  in  the  vegetable  king - 
dom,  to  show  that  it  was  materially  differ¬ 
ent  from  that  of  the  present  day.”'  His 
line  of  argument  may  he  seen  in  the  arti¬ 
cle  “  Coal  Plants,”  Penny  Cyclopaedia , 
vol.  7* 

ELECTRICITY. 

No.  X. 

(Concluded  from  page  316  J 

LIGHTNING. 

That  electricity  is  developed  by  chemi¬ 
cal  action,  has  long  been  admitted  by  phi¬ 
losophers.  If  a  little  hot  water,  contain¬ 
ed  in  a  metallic  cup,  be  placed  on  the  cap 
of  the  electrometer,  and  a  red-hot  coal  be 
dropped  into  it,  the  evaporation  of  the 
water  will  cause  the  leaves  immediately 
to  diverge  ;  but  it  has  also  been  observed, 
that  if  a  red-hot  piece  of  platinum  be  drop¬ 
ped  in,  or  any  other  metal  or  substance  that 
does  not  decompose  that  fluid,  no  diverg¬ 
ence  takes  place,  or  very  little,  although 
the  evaporation  is  as  rapid  as  before. 
From  this,  some  have  concluded,  that  the 
electricity  developed  was  solely  owing  to 
the  decomposition  of  the  water  by  the 
charcoal ;  but  more  minute  investigation 
showed  there  was  a  small  quantity  excited 
when  red-hot  platina  was  used,  which 
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could  only  be  referred  to  the  evapora- 
tion. 

Formerly,  lightning  was  considered  the 
combustion  of  inflammable  gases  in  the 
upper  regions  of  the  air;  but,  soon  after 
the  invention  of  the  battery,  scientific  men 
were  struck  with  the  similarity  of  the  two 
phenomena,  and  several  were  of  opinion 
that  they  were  both  effects  of  the  same 
agent.  Hr.  Franklin  was  the  first  person 
who  proved  the  conjecture  correct.  He 
raised  a  kite  during  a  thunder  storm  ;  a 
key  was  attached  to  the  lower  end  of  the 
string,  which  was  also  fastened,  I  believe, 
to  something  driven  into  the  ground,  by  a 
silk  cord,  for  the  purpose  of  insulating 
the  kite.  For  some  time  he  perceived  no¬ 
thing  remarkable,  but  at  last  he  saw  the 
threads  bristle  up;  he  presented  his  knuc¬ 
kle  to  the  key  and  obtained  a  spark.  The 
sensation  he  felt  in  making  such  a  mo¬ 
mentous  discovery,  is  better  imagined  than 
expressed.  Conscious  of  having  revealed 
a  mystery  (which  had  lain  hid  from  the 
foundation  of  the  world,  and  which  had 
been  looked  up  to  with  a  superstitious 
dread,  he  felt  as  if  he  should  have  been 
content  to  have  ended  his  existence  on  the 
spot.  The  same  discovery  was  made  in 
France  about  the  same  time.  It  is  sup¬ 
posed,  that  the  great  evaporation  of  water 
from  the  earth’s  surface,  is,  at  least,  the 
principal  source  of  atmospheric  electricity. 

W  tyen  two  clouds,  oppositely  charged, 
come  near  each  other,  the  two  fluids  rush 
together,  and  vivid  liuht  is  disengaged, 
which  is  called  lightning  ;  but,  as  sound 
takes  a  sensible  time  to  travel,  the  report 
cannot  be  heard  until  after  the  flash  is 
seen  ;  the  length  of  time  between  the  two, 
is  a  measure  of  the  distance  between  the 
spectator  and  the  cloud.  This  flashing 
from  cloud  to  cloud  is  cailed  sheet  light¬ 
ning,  and  is  harmless.  Sometimes,  and 
especially  in  hot  countries,  a  cloud  con¬ 
tains  such  an  enormous  quantity,  that  the 
repulsion  between  its  particles  is  so  great, 
that  it  forces  a  passage  through  the  air  to 
the  earth,  which,  of  course,  was  in  the 
opposite  state  at  the  time  by  the  inductive 
influence  of  the  cloud — at  least  that  part 
of  it  immediately  under,  if  there  he  any 
high  body,  as  a  tower  or  tree,  the  electric 
fluid,  as  may  he  expected,  will  pass  through 
that  us  the  shortest  route;  and  if  it  is  not 
a  good  conductor,  it  is  split  in  pieces; 
hence  the  use  of  a  conductor  to  buildings. 
A  conductor  is  a  rod  or  chain  of  metal, 
reaching  above  the  object  to  he  protected, 
and  continued  some  way  into  the  earth. 
If  a  cloud  discharges  itself  over  the  object, 
the  electric  fluid  will  pass  through  the 
conductor  and  not  the  building,  as  that 


must  he  a  much  worse  conductor.  Some¬ 
times  the  quantity  of  fluid  is  so  great, 
that  the  protector  is  not  large  enough  to 
convey  it,  and  becomes  fused  in  conse¬ 
quence  :  the  building  in  that  case  may  be 
injured.  Rods  of  metal  are  better  than 
chains  of  the  same,  as  the  air  interposed 
between  the  links  of  the  latter,  offers  ob¬ 
stacles  to  the  passage  of  the  fluid.  How 
absurd  it  is  for  people  to  think  they  can 
prevent  the  lightning  entering  their  houses 
by  shutting  out  the  light,  which  is  as 
harmless  as  that  from  a  gas-lamp,  the 
electric  fluid  being  invisible  itself!  "c 
know  that  clouds  are  composed  of  exceed¬ 
ingly  small  hollow  spherules  of  water,  and 
not  vapour,  properly  so  called,  hut  con¬ 
densed  vapour,  something  like  a  very 
small  soap  bubble.  When  these  come  in 
contact  with  each  other,  they  unite  and 
form  larger  ones,  which  are  heavy  enough 
to  overcome  the  reactance  of  the  air,  and 
fall  to  the  earth,  forming  rain.  The  neces¬ 
sary  results  of  their  being  in  the  same  elec¬ 
trical  state  is,  that  they  do  not  come  in  con¬ 
tact  with  each  other  ;  but  if  two  clouds,  op¬ 
positely  charged,  were  to  come  near  each 
other,  they  would  come  in  cont.'U't,  and 
the  spherules,  being  released  from  what 
before  kept  them  separate,  unite  and  fall 
to  the  earth.  This  must  be  the  cause  of 
the  violent  showers  which  follow  a  flash 
of  lightning.  Some  have  thought  that 
the  hollow  spherules,  which  constitute 
clouds,  were  filled  with  a  gas  lighter  than 
air,  which  kept  them  suspended  in  the  at¬ 
mosphere;  but  such  a  supposition  is  a  gra¬ 
tuitous  assumption,  and  highly  improba¬ 
ble.  What  gas  can  it  he,  and  where  does 
it  come  from  ?  What  struck  me  as  pro¬ 
bable  was,  that  air,  when  charged  with 
electricity,  expanded,  and  thereby  became 
lighter  than  air  in  its  ordinary  state, 
owing  to  the  repulsion  between  its  parti¬ 
cles  being  increased  by  the  repulsion  of 
the  electric  fluid  they  contained.  Al¬ 
though  1  thought  the  expansion  of  air  by 
the  electric  fluid  to  he  almost  a  necessary 
consequence,  I  had  never  heard  it  had 
been  proved  by  experiment.  Wi thing  to 
know  whether  it  was  so  or  not,  I  called 
on  one  of  the  first  electricians  (who  re¬ 
sides  in  Somersetshire),  and  asked  him 
the  question,  who  informed  me  that  it  had 
never  been  ascertained.  I  would  have 
endeavoured  to  have  settled  the  point  by 
experiment,  but  want  of  proper  appara¬ 
tus  then,  as  it  does  now,  prevented  my 
doing  s».  If  it  he  so,  it  is  not  difficult 
to  explain  the  cause  of  liquid  water  (if  I 
may  be  allowed  the  term)  remaining  sus¬ 
pended  in  the  air,  by  supposing  the  drops 
to  he  filled  with  charged  air,  instead  of 
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an  unknown  gas,  or  even  hydrogen ;  for 
we  know  that  air  is  always  charged,  more 
or  less  :  and  if  it  was  proved  it  expanded 
when  charged,  independent  of  the  tempo- 
rary  expansion  caused  by  the  heat  during 
the  process  of  charging,  it  would  set  the 
difficulty  at  rest. 

Thos.  Reeves,  Jun. 

HEAT. 

No.  VI. 

(Concluded  from  page  325.) 

SPECIFIC  HEAT. 

All  bodies  do  not  contain  the  same  quan¬ 
tity  of  heat  at  the  same  temperature,  nor 
can  they  be  elevated  to  the  same  tempera¬ 
ture  by  communicating  to  them  the  same 
amount  of  heat.  If  equal  quantities  of 
heat  be  added  to  water,  oil,  and  mercury, 
for  every  degree  of  temperature  that  the 
water  rises,  the  oil  will  rise  two,  and  the 
mercury  23°.  If  equal  weights  of  mercury 
and  of  water  be  heated  up  to  the  same 
temperature,  in  a  vessel  placed  in  a  hot- 
water  bath,  the  mercury  will  be  much 
more  rapidly  heated  than  the  water;  and, 
on  removing  these  liquids  from  the  bath, 
when  equally  heated,  the  mercury  will 
cool  with  proportionally  greater  quickness 
than  the  water.  The  mercury  absorbs 
more  heat  than  the  water  in  reaching  the 
same  temperature,  and,  consequently,  has 
not  so  much  heat  to  part  with  on  cooling. 
If  a  pound  of  water  at  40°  be  mixed  with 
a  pound  of  mercury  at  160°,  the  tempera¬ 
ture  produced  is  45°;  in  this  case  the 
mercury  has  lost  a  quantity  of  heat, 
which  has  reduced  its  temperature  115°, 
which  have  raised  the  temperature  of  the 
water  only  5°.  It  appears  from  these 
facts,  that  equal  bulks  of  dissimilar  bodies 
require  unequal  quantities  of  heat  to  raise 
them  to  the  same  temperature.  This  dif¬ 
ference  in  bodies  was  termed  by  Dr.  Black, 
their  capacity  for  heat.  “  The  word  ca¬ 
pacity  is  apt  to  excite  a  wrong  notion,  un¬ 
less  it  be  carefully  borne  in  mind,  that  it 
is  merely  an  expression  of  the  fact  without 
allusion  to  its  cause;  and,  to  avoid  the 
chance  of  error  from  this  source,  the  term 
specific  heat  has  been  proposed  as  a  sub¬ 
stitute  for  it,  and  is  now  very  generally 
employed.”  * 

The  specific  heat  of  a  body  varies  with 
its  form.  The  same  substance  has  a 
greater  specific  heat  in  the  liquid  than  in 
the  solid  form  ;  the  specific  heat  of  water 


*  “  I  urner's  Chemistry,”  7th  edition,  page  16. 


being  10°  in  the  liquid  state,  and  9°  in  the 
solid.  The  relative  capacities  of  vapours 
have  not  yet  been  determined.  The  re¬ 
searches  on  this  subject  by  Crawford,  and 
De  la  Roche  and  Bdrard,  and  other  expe¬ 
rimenters,  are  not  to  be  relied  on  with 
confidence.  The  specific  heat  of  bodies 
increases  in  a  greater  ratio  than  the  tem¬ 
perature  to  which  they  are  raised.  The 
specific  heat  of  iron,  for  instance,  between 
32°  and  212°  is  110° ;  but,  between  32°  and 
392°,  it  is  115° ;  and  between  32°  and  662°, 
it  is  126°. 

The  specific  heat  of  bodies  appears  to 
be,  generally,  in  inverse  ratio  to  their 
specific  gravities.  Water  has  a  capacity 
to  that  of  mercury,  as  29  to  1,  while  the 
specific  gravity  of  the  one  is  to  that  of  the 
other,  as  I  to  14.  Alcohol  is  less  dense 
than  water,  yet  its  specific  heat  is  less,  in¬ 
stead  of  being  greater  in  the  proportion  of 
602o  to  1000°.  When  any  substance  un¬ 
dergoes  increase  in  bulk,  its  density  is 
diminished,  and  its  specific  heat  is  in¬ 
creased.  When  gases  or  vapours  are  re¬ 
lieved  from  pressure,  they  expand  ;  their 
specific  heat  increases,  and  their  tempera¬ 
ture  falls.  Hence  the  reduction  of  tempe¬ 
rature  observed  in  the  exhausted  receiver 
of  an  air-pump,  and  at  the  tops  of  moun¬ 
tains  ;  on  the  contrary,  when  gases  are 
compressed,  their  specific  heat  diminishes, 
heat  is  separated,  and  their  temperature 
rises.  Change  of  heat,  without  a  change 
in  the  quantity  of  heat  communicated,  is 
accompanied  by  a  change  of  temperature. 
Increase  in  the  former  is  attended  by  di¬ 
minution  of  the  latter  ;  and  decrease  in 
the  former,  by  increase  in  the  latter. 
Thus  when  air,  confined  within  a  bladder, 
is  suddenly  expanded  by  means  of  the  air- 
pump,  it  becomes  colder.  On  the  other 
hand,  when  air  is  compressed,  the  corre¬ 
sponding  diminution  of  its  specific  heat 
produces  increase  of  temperature ;  and  so 
much  heat  is  evolved  as  to  ignite  tinder. 
In  the  first  case,  a  quantity  of  heat  becomes 
latent,  which  was  previously  in  a  sensible 
state  ;  in  the  second,  heat  is  evolved, 
which  was  previously  insensible. 

J.  R. 

THE  ORIGIN  OF  ARCHITECTURE. 

( Continued  from  page  292.) 

In  construction,  the  Egyptians  appear  to 
have  wrought  stones  at  a  very  early  pe¬ 
riod.  This,  probably,  was  induced  by  the 
still  earlier  habit  of  excavating  rocks  to 
form  tombs ;  for  the  walls,  in  their  oldest 
structures,  are  composed  of  rectangularly 
cut  blocks  in  parallel  courses  ;  whereas 
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we  shall  find  the  most  ancient  specimens 
of  walling  in  Greece  and  Italy  are  not  so. 
In  the  Pharaonic  monuments,  besides 
walls  built  in  parallel  courses  of  wrought 
stone,  we  find  squared  pieces  also  ;  and 
frequently,  in  the  same  structure  with 
them,  the  peculiarly  formed  truncacent 
column,  with  a  bulbous  capital  or  head, 
covered  with  an  abacus  or  square  tablet, 
corresponding  with  the  size  of  the  piers, 
and  warranting  the  supposition,  that  that 
species  of  column  is  a  mere  refinement  on 
the  simple  square  pillar.  What  dictated 
its  singular  form,  must  remain  a  matter 
of  speculation.  The  cylindrical  column, 
with  a  bill-shaped  capital,  was  the  next 
advance,  and  that,  also,  is  found  in  the 
same  structures,  though  not  in  the  sim¬ 
plest  and  earliest  system,  in  which  piers 
occur. 

The  pyramids  are  almost  solid  masses 
of  masonry,  whose  bases  are  squares,  and 
whose  inclined  sides  are  nearly  equilateral 
triangles ;  some  of  them  are  truncated, 
and  some  run  up  to  a  point.  They  are 
generally  much  injured  by  long  exposure, 
so  that  it  is  impossible  to  say  whether  any 
of  them  were  considered  finished  while 
in  steps  or  receding  courses,  or  if  the  an¬ 
gles  were  either  filled  up  or  worked  off,  to 
make  smooth  surfaces  on  the  exterior. 
Some  of  them  not  only  were  made  plain 
bv  working  off,  but  remain  so  still;  while 
others  bear  no  indication  of  ever  having 
been  finished  in  that  manner.  In  one 
existing  example,  that  of  the  great  south¬ 
ern  pyramid  (l)ashour),  the  angles  of  the 
receding  courses  have  been  wrought  off ; 
and  it  is  singular  that  the  blocks  of  stone 
are  not  laid  in  horizontal  courses,  but  at 
an  angle  inclined  to  the  base  ;  nor  are  its 
sides  carried  up  to  the  top  in  one  conti¬ 
nued  plain,  but  at  two-thirds  from  the 
base  they  incline  towards  each  other  under 
a  more  obtuse  angle. 

It  has  l>een  imagined,  but  not  deter¬ 
mined,  that  most  of  them  have  natural 
bills,  either  of  'earth  or  stone,  for  cones  ; 
or,  rather,  that  the  bills  have  been  cut  to 
the  shape,  and  built  over  with  large 
courses  of  stone,  to  give  them  the  ap¬ 
pearance  of  being  solid  masonry.  If  this 
be  the  case,  the  chambers  and  passages  to 
them,  which  have  been  discovered  in  some 
of  the  pyramids,  have  been  carefully  built 
around,  to  have  the  appearance  of  being 
left  in  the  construction,  which  is  not  verv 
probable.  Another  suggestion,  to  account 
for  the  immense  quantity  of  matter  in 
them  is,  that  they  are  actually  cut  in  liv¬ 
ing  rock  to  a  considerable  height,  and 
built  above.  This  may  lie  the  case  with 
regard  to  those  which  are  of  the  same 


stone  the  place  affords  ;  but  some  of  therw 
are  of  foreign  material,  externally,  at 
least;  and  of  consequence,  cannot  have 
been  built  out  of  the  native  rock.  More 
consistent  with  the  genius  of  Egyptian 
undertakings,  but  hardly  more  probable,  is 
it,  that  the  pyramids  include  or  cover  some 
such  constructions  as  the  labyrinth  be¬ 
yond  Lake  Maris,  spoken  of  by  Herodo¬ 
tus,  or  chambers  of  some  kind,  which  may 
have  been  the  depositories  of  the  arcana 
of  Egyptian  learning  or  science. 

Terminal,  or  caryatic  figures,  are  com¬ 
mon  in  those  early  works  also  ;  not  abso¬ 
lutely  supporting  an  entablature,  but 
placed  before  piers  which  do,  and  having 
the  appearance  of  doing  it  themselves 
when  seen  in  front.  Bold  massive  rectan¬ 
gular  architraves  extend  from  pier  to 
pier,  and  from  column  to  column,  and  are 
generally  surmounted,  externally,  by  a 
deep  covered  coping  or  cornice,  with  a 
large  corded  and  torus-formed  moulding 
intervening.  This  marks  the  ends  of  the 
stones  which  are  placed  transversely  on 
the  architraves,  to  form  the  ceiling  inter¬ 
nally  ;  the  whole  being  flushed  square  on 
the  top,  and  forming  a  flat  terrace  or  floor. 
The  pyramidal  form  of  the  moles  or  pro- 
pylrea,  peculiar  to  Egyptian  temples,  may 
have  been  suggested  by  the  pyramids  ;  as 
neither  that  form,  nor  those  adjuncts  to  a 
temple,  appear  to  have  been  used  before 
the  period  at  which  it  was  supposed  the 
former  were  constructed.  The  grandeur 
and  dignity  inherent  to  that  form  would, 
indeed,  hardly  he  suspected,  till  its  ap¬ 
pearance  in  the  pyramids  themselves ; 
and,  certainly,  the  impression  of  its  effect 
must  have  been  strong,  to  induce  men  to 
seek  it  in  a  truncated  pyramid  under  a 
very  acut£  angle — as  in  the  propyla*a — re¬ 
lying  on  the  tendency  of  its  outline  alone. 
It  was  gradually,  too,  that  this  tendency 
was  generally  applied  ;  for,  in  the  earliest 
Pharaonic  structures,  the  vertical  outline 
is  most  common,  except  in  the  propyl  sea, 
where  they  exist;  and,  in  the  structures 
of  the  Ptolemies,  the  inclined  outline  per¬ 
vades  everything.  The  monolithic  obe¬ 
lisk  is  of  Egyptian  origin  also.  Its  taper¬ 
ing  form  may  be  the  consequence  of  the 
impression  the  pyramidal  tendency  had 
occasioned  ;  though,  perhaps,  the  object 
itself  is  the  representative  of  the  single 
stone  by  which  religious  feeling  appears 
first  to  have  expressed  itself.-  Obelisks 


*  The  first  act  of  Noah,  on  coming  out  of  the 
ark,  was  to  build  an  altar.  Abrabaui,  lour,  and 
Jacob,  built  altars.  The  latter,  on  awakeu.ng 
after  hi*,  memorable  dream,  took  the  stone  be  bad 
used  for  his  pillow,  and  set  it  up  for  a  pillar.  He 
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were  set  up  by  the  Egyptians,  sometimes 
in  the  courts  or  atria  of  their  temples, 
and  sometimes  before  the  entrance  to 
them. 

The  earliest  records  in  existence  make 
frequent  mention  of  putting  up  single 
stones.  The  analogy  between  these  stones 
and  the  cromlechs  of  the  ancient  Celtic 
nations,  is  too  clear  not  to  be  observed. 
Numerous  ancient  al tax*s  have  been  found 
in  Ireland,  and  are  now  distinguished  by 
the  name  of  cromlechs  or  sloping  stones. 
Of  these  cromlechs  there  are  three  kinds — • 
the  single  upright  stone  or  pillar ;  the  same 
with  another  laid  on  it  crosswise  ;  and  two 
upright  stones,  with  a  third  placed  on 
them,  like  an  entablature  on  two  columns; 
ind  the  third  kind,  to  distinguish  it  from 
the  other  two,  has  been  called  by  the  Gi*eek 
iescriptivename,  trilithon.  At  Stonehenge 
there  were  five.  Strabo,  speaking  of  the 
temples  of  the  Egyptians,  describes  the 
nost  ancient  as  being  of  vast  extent,  but  of 
rude  workmanship,  without  elegance,  and 
without  embellishment  of  any  sort.  What 
:ould  this  have  been,  but  the  simple  com¬ 
bination  of  sacred  stones  which,  we  have 
"ound,  was  the  earliest  species  of  temple 
>n  record,  and  one  of  which  we  may  pre¬ 
sume  to  be  the  earliest  in  manner,  if  not 
n  date,  in  existence. 

INDIAN  RUBBER. 

rHE  substance  known  by  the  name  of  In- 
lian  rubber,  elastic  gum,  caoutchoxic,  &c., 
s  prepared  fi’om  the  juice  of  the  Siphonia 
Elastica.  The  manner  of  obtaining  this 
uice,  is  by  making  incisions  through  the 
>ark  of  the  lower  part  of  the  trunk -of  the 
ree,  from  which  the  fluid  resin  issues  in 
jreat  abundance  ;  appearing  of  a  milky 
whiteness  as  it  flows  into  the  vessel  placed 
:o  receive  it,  and  into  which  it  is  conduct- 
id  by  means  of  a  tube  or  leaf  fixed  in  the 
ncision,  and  supported  in  the  clay.  On 
‘xposure  to  the  air,  this  milky  juice  gra- 
lually  inspissates  into  a  soft,  reddish,  elas- 
ic  resin.  It  is  formed  by  the  Indians  in 
South  America  into  various  figures,  but  is 
sommonly  brought  to  Europe  in  that  of 
ipear-shaped  bottles,  which  are  said  to  be 
ormed  by  spreading  the  juice  of  the  si- 
>honia  over  a  proper  mould  of  clay ;  as 
;oon  as  one  layer  is  dry,  another  is  added, 
intil  the  bottle  be  of  the  thickness  de- 
iired.  It  is  then  exposed  to  a  thick  dense 
moke,  or  to  a  fire,  until  it  becomes  so  dry 
is  not  to  stick  to  the  fingers  ;  when,  by 


ikewise  set  up  a  stone  again,  on  which  to  ratify 
xis  agreement  with  Laban  in  the  most  sacred 
nanner. 


means  of  certain  instruments  of  iron  or 
wood,  it  is  ornamented  on  the  outside 
with  various  figures.  This  being  done,  it 
remains  only  to  push  oxit  the  mould, 
which  is  easily  effected,  by  softening  it 
with  water. 

Indian  rubber  may  be  subjected  to  the 
action  of  some  of  the  most  powerful  men¬ 
strua  without  suffering  the  least  change  ; 
while  its  pliability  and  elasticity  are  emi¬ 
nently  peculiar  to  itself.  It  is  prepared 
in  England,  into  beautiful  catheter  bou¬ 
gies,  &c.,  for  medical  use,  ana  is  exten¬ 
sively  used  in  the  manufacture  of  water¬ 
proof  garments,  commonly  called  “  Mac¬ 
intoshes/’ 


TO  DETECT  ARSENIC. 

The  suspected  substances,  if  in  the  solid 
form — such  as  bread,  &c. — must  first  be 
boiled  with  a  few  ounces  of  distilled  wa¬ 
ter,  and  the  clear  solution  separated  by 
filti-ation.  The  same  process  must  be 
adopted  with  thick  soups,  &c.  The  liquid 
is  then  to  be  mixed  with  a  few  ounces  of 
pure  diluted  sulphuric  acid,  and  with  a 
piece  of  pure  zinc  introduced  into  the  ap¬ 
paratus  at  c. 

By  the  action  of  the 
diluted  sulphuric  acid 
on  the  zinc,  hydrogen 
is  evolved,  and,  after 
permitting  a  small 
quantity  to  escape,  to 
insure  the  removal  of 
atmospheric  air  from 
the  apparatus,  the 
stop-cock  is  turned 
back,  and  the  gas  al¬ 
lowed  to  accumulate. 
The  px-esence  of  arse¬ 
nic  is  x’eadily  recog¬ 
nised,  by  igniting  the 
gas  (arsenuretted  hy¬ 
drogen)  and  holding  a 
piece  of  poi’celain  in  the  flame  ;  the  me¬ 
tallic  arsenic  sublimes  and  collects  on  the 
porcelain.  The  flame  is  generally  of  a 
light-blue  tint.  To  insure  success,  the 
materials  employed  should  be  quite  pure, 
and  the  apparatus  perfectly  clean. 

R.  \V.  Beckley. 


MISCELLANEA. 

Biographic  Notices. — The  late  Prof.  Heyne, 
of  Gottingen,  one  of  the  greatest  classical  scho¬ 
lars  of  his  own  or  any  other  age,  was  the  son  of 
a  poor  weaver,  and  for  many  years  had  to  strug¬ 
gle  with  the  most  depressing  poverty.  Bandoc- 
cin,  one  of  the  learned  men  of  the  sixteenth  cen¬ 
tury,  was  the  son  of  a  shoemaker,  and  worked 
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for  many  years  at  the  same  business.  Oelli,  a 
celebrated  Indian  writer,  began  life  as  a  tailor. 
The  elder  Opie,  whose  talent  for  painting  was 
well  appreciated,  was  originally  a  working  car- 
]>enter  in  Cornwall,  and  was  discovered  by  Dr. 
Wolcott  (otherwise  Peter  Pindar)  working  as  a 
sawyer  at  the  bottom  of  a  sawpit.  Abbot,  Arch¬ 
bishop  of  Canterbury,  who  flourished  in  the 
seventeenth  century,  was  the  son  of  a  cloth- 
worker  at  Guilford.  Akensidc,  the  author  of 
*•  Pleasures  of  Imagination,’'  was  the  son  of  u 
butcher  in  Newcastle-upon-Tyne.  George  An¬ 
derson,  the  translator  of  a  treatise  of  Archime¬ 
des,  was  originally  a  day  labourer.  Cluude  Lor¬ 
raine,  Salvator  Rosa,  and  other  eminent  paint¬ 
ers,  commenced  their  career  in  poverty  and  neg¬ 
lect.  Astle,  the  archieologist,  was  the  son  of 
the  keeper  of  Need  wood  Forest.  Augereau, 
Marshal  of  France,  and  Due  de  Castiglione,  un¬ 
der  Bonaparte,  were  originally  private  soldiers. 
John  Bacon,  an  eminent  sculptor  of  last  century, 
was  originally  a  painter  of  porcelain  for  potters. 
Beattie,  author  of  “  The  Minstrel,”  and  Professor 
of  Philosophy  in  Aberdeen  University,  was  ori¬ 
ginally  a  parish  schoolmaster  at  Fordun.  Ilel- 
/.oni,  one  of  the  most  eminent  travellers,  at  one 
period  supported  himself  by  exhibiting  feats  of 
strength  in  different  parts  of  Great  Britain,  Ad¬ 
miral  Ben  bow  served  at  first  as  a  common  sailor 
in  a  merchant  vessel.  The  father  of  Inigo  Jones 
w’.as  a  cloth-worker.  Sir  E.  Saunders,  Chief  Jus¬ 
tice  of  the  King's  Bench,  in  the  reign  of  Charles 
the  Second,  was  originally  an  errand-boy  to  the 
young  lawyers.  W.  E  II . 


INSTITUTIONS. 


LECTURES  DURING  THE  WEEK. 


Jl'cxt minster  Literary  and  Scientific  Institution , 
fi  and  7,  Great  Smith  Street  —  Thursday, 
Sept.  23,  Mrs.  Forster,  on  General  Literature. 
At  balf-post  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4j,  Church  Street,  Rothei- 
hithc. — Monday,  September  20,  Discussion- 
At  half-past  eight  precisely.  . 


QUERIES. 


The  method  of  making,  and  of  the  ingredients 
contained  in,  soluble  cocoa?  Ellen  Ogden. 

How  to  gild  the  pipes  of  an  organ?  How  to 
grind  glass  lamps  (if  they  are  ground)  so  as  to 
prepare  them  for  painting  upon  f  How  to  make 
carmine?  E.  C. 

fTo  make  carmine,  see  No.  40,  page  319.] 

1.  How  are  organ  barrels  made?  2.  How  is 
the  wind  introduced  into  them  ?  8.  And  of  the 

best  method  of  making  bellows  for  the  organ  ? 
Is  there  any  book  in  print  that  will  serve  as  a 
guide  to  make  an  organ ;  if  so,  where  ran  it  he 
obtained,  and  what  price  ?  W.  H.  B. 

I  have  a  model  of  a  steam-engine,  and  wish 
to  l>e  informed  what  will  make  a  colour  fit  for 
panning  tire  inside  of  the  cistern  water  colour. 

J.  Bloomfield. 


Do  the  bladders  of  paint,  which  artists’  colour- 
men  s<'ll,  require  anything  to  thin  them  before 
they  are  used?  J.  B. 

Where  can  I  get  a  good  treatise  on  subtetra- 
neous  surveying,  and  who  is  the  author? 

J.  C.  R. 

There  are  four  numbers,  x  y  g  and  w,  having 
the  product  of  every  three  given  to  find  their 


separate  values. 

x  y  e  =  231 
x  y  w  =  420 

And  in  values, 

x  y  :  —  a 
xyw—b 


I 


y  x  u 7  =  1540 
x  i  w  ~  660 


y  :  ic  =  c 
x  x  to  =3  d 

J.  CoEDFY. 


What  are  the  combustible  materials  used  for 
making  the  fire-revivers,  sold  at  some  shops  at 
1*.  (id.  per  hundred?  N.  Disney. 

The  best  and  cheapest  place  to  purchase  platin¬ 
ized  silver?  Also,  the  probable  expense  of  a 
square  foot  of  the  same?  Nixi. 


TO  CORRESPONDENTS. 


As  ue  hare  lately  had  communications  from  seve¬ 
ral  rentiers  of  our  Magaxine,  complaining  of 
the  difficulty  they  have  in  procuring  it  in  coun¬ 
try  towns  and  villages ,  tee  again  inform  them  , 
that  it  will  he  forwarded  regularly  every  week 
by  post,  two  day*  prior  to  that  of  publication,  on 
payment,  in  advance,  as  follows;  which  in¬ 
cludes,  of  course,  postage  and  double  Numbers 
— viz.  2s.  (id.  for  three  months;  6s.  for  six 
months;  and  10«.  for  twelve  months. 

J.  B. — Dead  white,  or  black  paint,  is  made  by 
using  nothing  but  turpentine  to  mix  the  colour 
witn. 

L.  H — In  our  last  Number,  for  “  copse  varnish, " 
read  copal  varnish. 

J.  Cordey. — A  solution  of  “  H.  Q.  s  "  equation 
was  inserted  in  No.  27  of  the  Penny  Me¬ 
chanic. 


J.  R.  I. — Acidulated  kali  is  made  as  follows:— 
Take  of  powdered  sugar,  5  ox. ;  carbonate  of 
soda,  1^  ox.  ;  tartaric  acid,  1 J  ox.  ;  essence  of 
lemons,  40  drops.  Mix  them  well  together  in 
a  mortar,  and  dry  the  powder  by  a  gentle  heat. 
A  dessert  spoonful  is  sufficient  for  a  half-pint 
tumbler,  three  parts  filled  with  water.  The 
essence  of  lemon  should  be  quite  fresh. 

Norton  Disney. — The  following  is  the  way  to 
make  indelible  ink  for  marking  linen Take 
of  subcarbonate  of  soda ,  3  os.  ;  gum  Arabic, 
1$  ox.;  boiling  water,  9  ox.  Dissolve  and 
strain.  This  is  the  pounce  for  wetting  the 
linen,  before  using  the  following  ink: — Take 
of  lunar  caustic,  halj-a-drachm ;  dissolve  in 
3  drachms  of  water.  Mix  with  it  in  a  mor¬ 
tar  half-a-drachm  of  powdered  gum  Arabic , 
and  10  grains  of  irgetable  lamp  black. 


London:  Printed  at  *'  Th e  City  Press,"!,  Long 
I.anc,  Aldersgate,  by  D.  A.  Doudket  (to  whom 
Kooks  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  O.  Beroer,  Holy- 
well  Street,  Strand;  and  may  b#  had  of  all 
Booksellers  and  Newsmen  in  Tawn  aid  Country. 
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LIGHT. 


(See  Engiaving,  front  page.) 
f Continued  frotit  />.  31)9.) 

Light  emanates  from  luminous  bodies 
equally  in  all  directions  and  in  straight 
lines,  like  radii  drawn  from  the  centre  to 
the  surface  of  a  sphere.  The  velocity  of 
its  motion  is  so  great,  that  it  is  calculated 
to  occupy  only  eight  minutes  and  a  quar¬ 
ter  in  passing  from  the  sun  to  the  earth, 
at  a  distance  of  9.5,090,000  of  miles,  at 
the  rate  of  19 ">,000  miles  in  a  second.  The 
quantity  of  light  which  falls  upon  a  given 
surface,  increases  and  diminishes  inverse¬ 
ly  as  the  squares  of  the  distance  between 
the  luminous  and  illuminated  object. 
There  are  three  different  ways  to  which 
light,  as  it  falls  upon  the  surface  of  any 
body  may  be,  like  radiant  heat,  disposed 
of.  It  may  be  reflected,  refracted,  or  ab¬ 
sorbed. 

Light  is  reflected  by  the  repellent  qua¬ 
lity  of  bodies,  and  flies  back  from  polished 
surfaces,  in  an  ancle  equal  to  that  in 
which  it  falls  on  the  surface,  like  a  hall 
thrown  against  a  hard  and  smooth  plane. 
VI  hen  a  ray  of  light  falls  upon  a  polished 
mirror,  a  B,  fig.  I,  in  the  direction  I  D,  a 
portion  of  it  may  he  reflected  from  that 
surface,  and  hound  off  in  the  opposite  di¬ 
rection,  T)  R ;  in  this  case,  the  angles 
which  these  lines  form  with  a  line  per¬ 
pendicular  to  the  reflecting  surface,  are 
equal  to  each  other ;  or,  in  philosophical 
language,  the  angle  of  reflection,  r  n  p, 
is  equal  to  the  angle  of  incidence,  i  d  p. 
The  bodies  which  are  used  to  reflect  light, 
are  called  mirrors,  and  are  commonly 
pieces  of  metal  or  glass,  having  their  sur¬ 
face  highly  polished.  Those  made  of  glass 
are  generally  quicksilvered  on  one  side, 
so  as  to  reflect  more  light.  Mirrors  are 
either  plane,  concave,  or  convex,  accord¬ 
ing  as  they  are  bound  hv  plane  or  spher¬ 
ical  surfaces. 

Light  passes  freely  through  air,  water, 
glass,  and  other  transparent  media,  in  a 
straight  line,  provided  no  reflection  oc¬ 
curs,  and  there  is  no  change  of  density ; 
hut  when  it  passes  obliquely  out  of  one 
medium  into  another,  which  is  either 
more  rare  or  more  derive,  it  is  refracted, 
or  bent  towards  the  denser  medium,  more 
or  less,  as  it  falls  more  or  less  obliquely  on 
its  surface.  Let  a  b,  fig.  2,  be  the  upper 
side  of  a  plane  of  glass,  and  I  c  a  ray  of 
light  refracted  at  c,  on  entering  the  glass 
into  the  direction,  c  E  ;  at  its  exit  at  the 
under  side,  a  b,  it  will  be  bent  to  the 
same  amount  as  at  its  entrance,  and  will 
pass  on  in  the  direction  E  e,  appearing  to 
the  eye  at  e,  as  if  it  came  in  the  direction 


I '  e,  parallel  to  its  original  course,  r  c. 
The  plane  glass  of  windows  does  not  alter 
the  position  of  objects  seen  through  it, 
except  in  places  where  the  two  faces  are 
not  parallel.  Put  a  shilling  in  the  bot¬ 
tom  of  an  empty  vessel,  and  stand  at  such 
distance  that  the  vessel  may  hide  the  shil¬ 
ling;  then  let  another  person  pour  water 
into  the  vessel,  and  the  shilling  will  again 
be  seen.  This  arises  from  the  bending  of 
the  rays  downward  in  their  passage  into 
the  air  at  the  surface  of  the  water,  or  re¬ 
fracted.  When  rays  fall  perpendicularly 
upon  the  surface  of  a  refracting  medium, 
whose  sides  are  parallel  to  each  other, 
they  pass  straight  through  without  any 
refraction.  Let  e  f,  fig.  3,  be  the  ray  in¬ 
cident  upon  the  plane  medium,  a  n,  a'  b', 
in  g,  and  immergent  in  H,  then  will  E  r 
be  a  continued  straight  line.  Advantage 
is  taken  by  means  of  the  property  of  re¬ 
fraction,  by  constructing  mediums  of  such 
shape,  as  that  all  the  rays  that  fall  on 
them  may,  on  coming  out  of  them,  con¬ 
verge  in  one  point,  instead  of  going 
straight  forward.  The  construction  of 
surface  which  produces  this  result,  is  the 
convex ;  and  all  rays  of  light  which  fall 
on  a  convex  surface  of  glass,  &c.,  are  con¬ 
verged  on  the  other  side  into  a  series  of 
corresponding  points,  representing  the 
objects  whence  the  light  proceeded.  A 
convex  lens,  fitted  into  the  wall  of  a  dark¬ 
ened  chamber,  constitutes  the  arrange¬ 
ment  of  a  cair.era  obscura,  the  inverted 
images  of  external  objects  being  received 
on  a  disc  of  paper  on  a  white  board.  If 
we  place  a  rhombohedron  of  Iceland  spar 
on  a  piece  of  paper,  with  a  black  dot  on 
its  surface,  and  then  look  at  the  dot 
through  the  crystal,  it  will  he  found  that, 
in  a  certain  position,  the  dot  appears  sin¬ 
gle;  but,  in  other  positions  of  the  crys¬ 
tal,  two  dots  are  visible,  parallel  to  each 
other,  and  separated  by  a  distinct  inter¬ 
val.  The  light,  in  passing  through  the 
crystal,  is  separated  into  two  portions, 
one  of  w'hich  is  refracted  in  the  ordinary 
wav;  whereas  the  other  portion  under¬ 
goes  extraordinary  refraction,  and  gives 
the  appearance  of  two  objects  instead  of 
one.  This  phenomenon  is  known  by  the 
name  of  double  refraction  ;  end  occurs  in 
a  great  number  of  minerals  and  artificial 
salts,  and  it  may  be  communicated  rather 
transiently  or  permanently  to  substances 
in  which  it  does  not  naturally  reside. 

THE  POLARIZATION  OF  LIGHT. 

“  The  phenomena  of  the  polarisation  of 
light,*'  says  Herschel,  the  learned  author 
of  a  beautiful  treatise  on  light,  u  are  so 
singular  and  various,  that  to  one  who  has 
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only  studied  the  subject  of  physical  optics 
under  its  ordinary  relations,  it  is  like  en¬ 
tering  into  a  new  world,  so  splendid  as  to 
render  it  one  of  the  most  delightful 
branches  of  experimental  inquiry;  and  so 
fertile  in  the  views  it  lays  open  of  the  con¬ 
stitution  oi  natural  bodies,  and  the  mi¬ 
nuter  mechanism  of  the  universe,  as  to 
place  it  in  the  very  first  rank  of  the  phy- 
sico-mathematical  sciences.” 

When  a  ray  of  linht,  remitted  from  the 
sun,  or  any  other  self-luminous  body,  lias 
been  reflected  from  the  surface ,  or  trans¬ 
mitted  through  the  substance  of  any  homo¬ 
geneous  uncrystallized  body,  the  property 
of  the  reflected  or  transmitted  light  con¬ 
tinues  the  same,  so  long  as  the  light  falls 
on  the  first  surface  always  at  the  same 
angle  ;  that  is,  the  different  sides  of  the 
rays  exhibit  no  different  properties  in  re- 
la:ion  to  the  plane  of  incidence.  Such 
light  is  called  common  light.  But  when 
the  body,  from  which  the  rays  are  re¬ 
flected,  or  through  which  it  is  transmit¬ 
ted,  is  turned  round,  so  that  the  light 
falls  upon  it  at  one  particular  angle,  the 
properties  of  the  reflected  or  transmitted 
light  are  changed  ;  it  has  acquired  the 
property  of  entering  transparent  bodies  at 
certain  angles,  and  not  at  any  other.*1 
Hence  it  follows,  that  different  sides  of 
the  rays  of  such  light,  must  have  differ¬ 
ent  properties  in  relation  to  the  plane  of 
their  incidence.  Such  light  is  termed 
polarized  light,  because  its  rays  have  poles , 
or  sides  with  different  properties.  Po¬ 
larized  light  may  be  procured  in  three 
ways: — 1.  By  reflection  from  the  surface 
of  transparent  and  opaque  bodies;  2.  By 
transmission  through  a  number  of  plates 
or  planes  of  uncrystallized  bodies  ;  3.  By 
transmission  through  bodies  regularly 
crystallized,  and  possessing  the  property 
of  double  refraction. 

Polarized  light,  when  it  falls  upon  a  se¬ 
cond  reflector,  is  not  reflected  like  com¬ 
mon  light.  Let  r  i,  fig.  4,  be  a  ray  of 
light  falling  upon  the  vertical  glass,  a,  at 
an  angle  of  incidence  of  56°,  so  as  to  be  re¬ 
flected  in  the  direction  i  s,  upon  the  glass, 
c,  at  the  same  angle  of  incidence  of  56° ; 
and  from  this  second  glass  it  is  reflected 
to  e.  Then  in  the  position  shown  in  the 
figure,  in  which  the  first  reflection  is  made 
in  a  horizontal  plane,  r  i  s,  the  second  in 
a  vertical  plane,  i  l  e,  the  ray,  s  e,  will 
be  so  weak  as  to  be  scarcely  visible,  hav¬ 
ing  almost  passed  through  the  glass,  c,  or 
become  extinguished.  But  if  the  plate,  c, 
be  turned  round  (the  ray,  i  s,  being  the 
axis  of  motion),  the  ray,  s  e,  will  become 
stronger  and  stronger,  till  the  glass  plate 
has  been  turned  round  90°,  or  so  that  the 
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plane  of  reflection,  i  s  e,  is  horizontal, 
like  R  i  s  ;  and  at  this  point  the  whole  of 
the  ray,  s  K,  will  be  reflected.  On  conti¬ 
nuing  to  turn  the  plate,  the  ray  will  be¬ 
come  fainter  and  fainter,  till  (after  hav¬ 
ing  turned  the  plate  90°  more  when  the 
plane  of  reflection,  i  s  e,  is  again  vertical), 
the  ray,  s  E,  will  almost  cease  to  be  visible. 
On  a  farther  motion  of  90°,  the  ray,  s  E, 
will  assume  its  vividness,  the  two  planes 
being  again  horizontal ;  and,  by  90o  more, 
which  brings  the  plate,  c,  back  into  its 
first  position,  as  shown  in  the  figure,  the 
ray,  e  e,  is  again  visible.  Hence  it  may 
be  stated  as  a  law,  that,  when  the  plane  of 
the  second  reflector  is  perpendicular  to  the 
first,  and  the  ray  is  incident  at  an  angle  of 
about  56‘o,  it  is  not  reflected  at  all,  but  re¬ 
appears ;  but  that,  when  the  plant  is  pa¬ 
rallel,  the  ray  is  entirely  reflected.  The 
polarizing  angle  for  glass  is  56°  ;  that  of 
water  53°  11';  that  is,  common  light  re¬ 
flected  by  glass  and  water,  at  the  angles 
stated,  will  be  polarized. 

The  following  is  a  simple  way  of  show¬ 
ing  polarization  by  transmission  : — When 
a  plate  of  tourmaline  is  held  before  a  can¬ 
dle,  in  what  direction  soever  it  may  be 
turned,  the  candle  will  be  alike  visible. 
Let  this  plate  be  held  in  some  fixed  posi¬ 
tion,  and  another  plate  be  interposed  be¬ 
tween  it  and  the  eye,  and  turned  slowly 
round  in  its  own  plane.  The  candle  is  no 
longer  visible  during  the  whole  of  its  re¬ 
volution,  but  alternately  appears  and  dis¬ 
appears,  according  to  the  position  of  the 
revolving  plate  with  that  which  is  fixed. 
The  appearance  and  disappearance  of  the 
brightness  will  be  found  greatest  when 
the  axes  of  the  plate  are  parallel ;  this  is 
called  its  maximum.  It  is  least  when  the 
axes  are  crossed  at  right  angles  ;  this  is 
called  its  minimum.  The  light  transmit¬ 
ted  through  the  first  plate,  is  emitted  from 
a  self-luminous  body  ;  but,  in  passing 
through  that  plate,  has  evidently  acquired 
some  new  property.  The  phenomena  of 
double  refraction  and  polarization  of  light, 
are  too  remote  to  be  treated  of  in  the  Penny 
Mechanic.  Those  interested  in  such 
studies,  will  find  an  excellent  guide  in 
Brewster’s  “  Treatise  on  Optics,”  in  the 
Cabinet  Cyclopccdla.  The  next  branch  of 
the  subject  will  be  the  anatomy  and  phy¬ 
siology  of  the  eye,  as  the  organ  especially 
adapted  to  light. 

F.  II. 


A  gas-light,  equal  to  one  good  candle,,  con¬ 
sumes  1 .43  of  cubic  feet  of  gas  per  hour  ;  to  four 
candles  1.96  per  hour;  six  candles  2.4;  eight 
candles  2.95 ;  and  to  ten  candles  3  cubic  feet. 


340 


THR  PENNY  MECHANIC  AND  CHEMIST. 


D ESC  RI PTI V E  G EO LOGY. 

No.  XVI. 

UTILITY  OF  COAI.  TO  MAN. 

J.F.T  us  now  briefly  consider  what  is  the 
effect  of  mineral  fuel  on  the  actual  condi¬ 
tion  of  mankind.  The  mechanical  power 
of  coals  is  illustrated  in  a  striking  manner 
in  the  following  statement  in  Sir  .1.  F. 
W.  Herscbel’s  admirable  “  Discourse  on 
the  Study  of  Natural  Philosophy,”  p.  59. 

ft  is  well  known  to  modern  engineers, 
that  there  is  virtue  in  a  bushel  of  coals, 
properly  consumed,  to  raise  70,000,000  of 
pounds  weight  a  foot  high.  This  is  ac¬ 
tually  the  average  effect  of  an  engine  now 
working  in  Cornwall. 

“  The  ascent  of  Mt.  Blanc  from  Cha- 
mouni  is  considered,  and  with  justice,  as 
the  most  toilsome  feat  that  a  strong  man 
can  execute  in  two  days.  The  combustion 
of  two  pounds  of  coal  would  place  him  on 
the  summit. 

“  The  power  which  man  derives  from 
the  use  of  coal,  mny  be  estimated  by  the 
duty  done  by  a  pound,  or  any  other  given 
weight  of  coal  consumed  in  working  a 
steam-engine;  since  the  amount  of  any 
description  of  work  that  it  will  do,  is  pro¬ 
portionate  to  that  duty.  As  the  principal 
working  of  mineral  veins  can  only  be 
continued  by  descending  deeper  every 
year,  the  difficulty  of  extracting  metals  is 
continually  on  the  increase,  and  can  only 
be  overcome  by  those  enlarged  powers  of 
draining,  which  coa!  and  the  steam-engine 
alone  supply.  It  would  be  quite  impossi¬ 
ble  to  procure  the  fuel  necessary  for  these 
engines  from  any  other  source  than  mine¬ 
ral  coal.* 

“  The  importance  of  coal  should  he  esti¬ 
mated  not  only  by  the  pecuniary  value  of 
metals  thus  produced,  but  by  their  farther 
and  more  important  value,  when  apjilied 
to  the  infinitely  varied  operations  and 
productions  of  machinery  and  of  the  arts. 

“  It  has  been  calculated,  that  in  this 
country  about  15,000  steam  engines  are 
daily  at  work  ;  one  of  those  in  Cornwall 
is  said  to  have  the  power  of  1000  horses; 
the  power  of  each  horse,  according  to  Mr. 
"  att,  being  equal  to  that  of  five  men  and 
a  half.  Supposing  the  average  power  of 
each  steam  engine  to  he  that  of  twentv- 
five  horses,  we  have  a  total  amount  of 


*  In  many  coal  fields,  the  occurrence  of  rich 
beds  of  iron  ore  in  the  strata  of  slaty  clay,  that 
alternate  with  the  beds  of  coal,  ha*  rendered  the 
adjacent  distiict*  remarkable,  as  the  site  of  moat 
important  iron  foundries.  —  liuchlandt  Brid. 
Treat  ne. 


steam  power  eqtial  to  that  of  about 
2,000,000  of  men.  When  we  consider 
that  a  large  proportion  of  this  power  is 
applied  to  move  machinery,  ami  that  the 
amount  of  work  now  done  by  machinery 
in  England,  has  been  supposed  to  he  equi¬ 
valent  to  between  3  and  400,000,000  of 
men  by  direct  labour,  we  are  almost 
astounded  at  the  influence  of  coal  and 
iron*  and  steam,  upon  the  fate  and  for¬ 
tunes  of  the  human  race.” 

Coal  may  he  considered  of  incalculable 
service  in  other  ways — viz.  in  communi. 
eating  warmth  to  the  human  frame,  and 
in  illuminating  shops  and  streets,  when 
manufactured  into  gas.  The  benefits  de¬ 
rived  from  the  former  are  so  apparent, 
that  I  need  not  describe  them  ;  but  I  may 
mention  one  circumstance  with  respect  to 
the  latter  which  is  generally  overlooked — 
that  is,  the  moral  benefit  which  has  re¬ 
sulted  from  the  illumination  of  our  streets 
with  gas — the  diminution  of  nocturnal 
crime.  Those  who  remember  the  state  of 
our  large  cities,  when  the  thick  globular 
lamps  and  ill-managed  oil-wicks,  only 
shed  as  much  light  as  served  to  render 
“  darkness  visible,”  must  he  struck  with 
the  contrast  which  now  presents  itself. 
<rhe  gloomy  aspect  of  the  streets  appeared 
to  invite  the  ill-disposed  to  mischief  and 
rapine,  and,  at  the  same  time,  to  shelter 
the  offender  from  detection  and  seizure. 
In  the  words  of  a  popular  author,  gas 
is,  therefore,  as  useful  in  preventing  noc¬ 
turnal  outrage,  as  an  army  of  watchmen.’’ 

Coal  Fields. — This  term  is  used  to  ex¬ 
press  those  extensive  carbonaceous  depo¬ 
sits  which  are  found  in  many  parts  of  the 
world,  especially  in  our  own  country.  I 
am  relieved  from  the  necessity  of  entering 
into  details  respecting  their  history,  by 
the  excellent  summary  of  what  is  known 
upon  this  interesting  subject,  which  has 
been  given  in  a  publication  which  I  sup¬ 
pose  every  enlightened  mechanic  pos¬ 
sesses,  the  Penny  Cyclopaulin.  A  judi¬ 
cious  and  well-selected  anonymous  work, 
entitled  “  The  History  and  Description  of 
Fossil  Fuel,  the  Collieries,  and  Coal  Trade 
of  Great  Britain,”  was  published  in  I. on- 
don  in  1*3>.  On  the  collieries  there  are 
two  articles  in  the  fourth  volume  of  the 
Penny  Moxazine. 

•  Mr.  Mushet  has  calculated,  that  the  quantity 
of  irou  made  at  the  time  when  the  method  of 
smelting  by  pit-coal  was  first  discovered,  must 
have  required  1 1,000  acres  of  wood  to  be  felled 
annually  for  the  sole  purpose  of  supplying  the 
furnaces.  This  quotation  will  sene  to  give  a 
feeble  idea  of  the  quantity  of  wood  which  would 
be  requisite  to  keep  the  preaeut  machinery,  dec., 
in  Britain  in  action. 
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Quarries. — Between  Wolsingham  and 
Stanhope,  Durham,  the  mountain  or  car¬ 
boniferous  limestone  is  quarried  in  large 
quantities  for  agricultural  uses  and  build¬ 
ing  cement,  or  for  ornamental  purposes. 
It  is  brownish  black  or  dark  bluish  grey 
marble.*  It  is  extensively  quarried  near 
Kilkenny,  Ireland.  The  blocks  are  dress¬ 
ed  on  the  spot  by  a  saw-mill,  driven  by 
the  Nore.  The  marble,  which  is  of  a  line 
black  colour,  is  manufactured  into  chim¬ 
ney-pieces,  tomb-stones,  &c.  ;  it  bears  a 
very  high  polish,  and  can  be  raised  in 
large  blocks.  The  hall,  at  Bessborough, 
is  supported  by  four  Ionic  columns,  the 
shafts  of  which  are  each  formed  of  a  sin¬ 
gle  block  of  marble  from  this  quarry,  ten 
feet  six  inches  in  height.  Some  useful  in¬ 
formation  may  be  extracted  from  a  paper 
by  Mr.  Winch,  in  the  fourth  volume  of 
“  Geological  Transactions’’  on  this  sub¬ 
ject. 

The  sandstone  is  a  dangerous  building 
material. 

Ml  NEB  A  LOGY. 

No.  XXII. 
silex  (  Continued ). 

Silex  melts  with  the  phosphoric  and  bo- 
racic  acids.  It  is  unchangeable  .in  the 
air,  and  unalterable  by  oxygen  and  the 
rest  of  the  gaseous  fluids.  JSilex  may  be 
readily  obtained  tolerably  pure  by  the 
following  process  : — Procure  some  gun- 
flints,  expose  in  a  crucible  to  a  red  heat, 
and  then  plunge  them  into  cold  water ; 
by  this  treatment  they  will  become  brittle, 
and  easily  reducible  to  powder.  Mix  them, 
when  pulverized,  with  three  or  four  times 
their  weight  of  carbonate  of  potash,  and 
fuse  the  mixture;  we  shall  thus  obtain  a 
compound  of  alkali  and  silex,  called  sili¬ 
ceous  potash.  Dissolve  this  compound  in 
water,  Alter  the  solution,  and  add  to  it 
sulphuric  acid ;  an  immediate  precipita¬ 
tion  now  ensues,  and,  as  long  as  this  con¬ 
tinues,  add  fresh  portions  of  acid.  Let 
the  precipitate  subside,  pour  olf  the  fluid 
that  floats  above  it,  and  wash  the  precipi¬ 
tate  with  hot  water,  till  it  come  off  taste¬ 
less.  This  powder,  when  dry,  is  silex. 

*  The  word  marble  has  been  often  used  in  a 
very  indefinite  sense,  as  we  frequently  And  it 
applied  to  all  sorts  of  polished  stones  employed  in 
the  decoration  of  monuments  and  public  edifices, 
or  in  the  construction  of  private  houses.  But  a 
dehnition  has  been  proposed,  which  will  sepa¬ 
rate  marble  from  other  stones  frequently  con¬ 
founded  with  it — viz.  that  it  will  effervesce  with 
dilute  nitric  acid,  that  it  can  be  scratched  with 
floor  spar,  and  that,  in  its  turn,  it  is  capable  of 
scratching  gypsum. 


The  cause  of  this  will  be  readily  perceiv¬ 
ed  : — The  acid  added  to  the  solution  of 
flint,  unites  to  the  potash — having  a 
greater  affinity — and  forms  sulphate  of 
potash  :  the  siliceous  earth  is,  therefore, 
precipitated.  Place  a  few  grains  of  silex 
and  glacial  acid  of  phosphorus  of  borax  on 
a  bit  of  charcoal,  and  urge  the  flame  of  a 
candle  by  means  of  the  blowpipe;  the 
mixture  will  melt  and  form  a  globule  of 
transparent  glass.  Glass  is  formed  by  the 
fusion  of  silica  with  the  oxides  of  the 
earthy  or  common  metals.  The  best  kinds 
of  flint  glass  is  said  to  be  formed  from  120 
parts  of  white  siliceous  sand,  forty  parts  of 
purifled  pearl-ashes,  thirty  eight  of  oxide 
of  lead,  fourteen  of  nitrate  of  potash,  and 
one  of  black  oxide  of  manganese.  This  is 
the  most  fusible  glass;  it  is  used  for  bot¬ 
tles  and  other  utensils  intended  to  be  cut 
and  polished,  and  for  other  purposes. 
Crown  glass  differs  from  the  preceding,  in 
containing  no  lead.  Bottle  glass  is  the 
coarsest  of  all ;  it  is  made  of  sand  and 
soda.  Its  green  colour  is  owing  to  iron. 
It  is  the  least  fusible.  Glass  is  often  co¬ 
loured  by  mixing  with  it,  while  in  the  fluid 
state,  various  metallic  oxides.  It  is  colour¬ 
ed  blue  by  the  oxide  of  cobalt,  red  by  the 
oxide  of  gold,  green  by  the  oxide  of  cop¬ 
per  or  irun,  yellow  by  the  oxide  of  silver 
or  antimony,  and  violet  by  the  oxide  of 
manganese.  The  properties  of  glass  are 
well  known.  Its  hardness  is  very  consi¬ 
derable.  Its  gravity  varies  according  to 
the  quantity  of  metallic  oxide  which  en¬ 
ters  into  its  composition.  Though  glass, 
when  cold,  is  brittle,  it  is,  nevertheless, 
one  of  the  most  ductile  bodies  known.  If 
a  thread  of  glass,  at  a  white  heat,  be  drawn 
out  and  fastened  to  a  reel,  the  whole  of 
the  glass  can  be  spun  off  on  the  reel.  A 
thread  of  glass,  when  red  hot,  may  be 
drawn  so  Ane,  as  to  be  scarcely  visible  to 
the  naked  eye.  It  is  almost  perfectly 
elastic,  and,  of  course,  is  one  of  the  most 
sonorous  bodies. 

BARYTES. 

Barytes  is  the  oxide  of  the  metal  barium. 
It  does  not  exist  pure  in  nature.  It  is 
always  found  in  combination  with  sul¬ 
phuric  or  carbonic  acid.  United  with  the 
sulphuric  acid,  it  forms  the  mineral  called 
sulphate  of  barytes  or  baroselenite.  It  is 
found  in  Staffordshire,  Derbyshire,  &c. 
Carbonate  of  barytes  is  met  with  in  great 
abundance.  In  Anglezack,  near  Chorley, 
in  Lancashire,  both  combinations  are  met 
with,  regularly  crystallized  and  amor¬ 
phous.  Pure  barytes  has  a  stronger  af- 
Anity  than  any  other  body  for  sulphuric 
acid.  It  turns  blue  tincture  of  cabbage 
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green.  It  is  entirely  infurible  by  heat 
Hlone,  but  melts  when  mixed  with  various 
eirths.  Its  specific  gravity  is*  4.000.  It 
changes  quickly  in  the  air,  swells,  be- 
come»  soft,  and  falls  into  a  white  powder, 
with  the  acquisition  of  about  one-fifth  of 
its  weight.  This  slacking  is  much  more 
active  and  speedy  than  that  of  lime.  It 
combines  with  phosphorus,  which  com¬ 
pound  decomposes  water  rapidly.  It 
unites  to  sulphur  by  the  dry  or  humid 
way.  It  has  a  powerful  attraction  for 
water,  which  it  absorbs  with  a  hissing 
noise,  and  consolidates  it  strongly.  It  is 
soluble  in  twenty  times  its  weight  of  cold, 
and  twice  its  weight  of  boiling  water.  Its 
crystals  are  long  four  sided  prisms,  of  a 
satin-like  appearance. 

G.  Starkey, 
Mineralogical  Chemist. 

Church  Street,  Shoreditch. 

THE  ORIGIN  OF  ARCHITECTURE. 

{ Continued  from  page  335.) 

Hypogea,  spea,  or  caves,  formed  by  ex¬ 
cavation,  are  found  of  earlier  date  than 
any  existing  structures.  Internally,  they 
present  square  piers,  which  were  left 
to  support  the  superincumbent  mass  of 
mountain  or  rock,  when  their  magni¬ 
tude  rendered  it  necpssarv.  These  were 
originally  tombs;  and  the  cave  of  Mak- 
pelah,  of  which  Abraham  made  the  pur¬ 
chase  as  a  burying  place  for  his  family, 
was,  doubtless,  one  of  that  kind.  Ora¬ 
tories  or  chapels  were  afterwards  made 
in  the  same  manner,  but,  it  would  ap¬ 
pear,  not  until  columnar  architecture 
had  com  -  into  use;  for  their  entrances 
are  generally  sculptured  into  the  resem¬ 
blance  of  the  front  of  a  rude  portico, 
or  an  actual  portico  or  pronaos  is  con¬ 
structed  before  them.  Many  such  are 
found  on  the  banks  of  the  Nile,  in  its 
course  through  Nubia  and  Egypt 

1  >iodorus  Siculus,  after  speaking  of  Mem¬ 
phis,  to  account  for  the  splendour  with 
which  the  Egyptians  built  their  tombs,* 

•  No  IxHik  cotdd  better  have  portrayed  the 
usages  of  the  Egyptians,  than  the  tom  bn  of  the 
kings  atTbcbes.  Everything  is  described  : — In 
one  chamber,  preparing  and  dressing  meat,  boil¬ 
ing  the  cauldron,  making  the  bread,  lighting  the 
fire,  and  fetching  water.  Another  chamber  pre¬ 
sents  vrncs  in  a  garden :  a  boy  beaten  for  steal¬ 
ing  fruit;  a  canal,  pleasure-boats,  fruiLs,  flowers; 
the  process  of  various  arts,  such  as  sculpturing, 
painting,  mixing  colours,  &tc.  Here  roost  of  the 
people  are  standing  at  their  work;  while  in  In¬ 
dia,  the  gardeneis,  painters,  blacksmiths,  cook#, 
*1  sit.  1  hev  do  not  plough  the  ground  sitting, 
but  1  think  they  would  if  they  could. 


and  the  comparative  meanness  of  their 
houses,  says,  “  They  call  the  houses  of 
the  living  inns,  because  they  stay  in  them 
but  a  little  while;  hut  the  sepulchres  of 
the  dead  they  call  everlasting  habitations, 
because  they  abide  in  the  grave  to  infinite 
generations.  Therefore,  they  are  not  very 
curious  in  the  building  of  their  houses ; 
hut,  in  beautifying  their  sepulchres,  they 
leave  undone  nothing  that  can  he  thought 
of."  None  of  the  ancient  writers  describe 
the  domestic  structures  of  the  Egyptians, 
from  personal  knowledge  of  them,nsheiug 
worthy  of  any  notice;  added  to  the  fact, 
that  no  indication  of  any  structures  ex¬ 
ists  in  any  part  of  the  country,  and  that 
the  presumed  habitations  of  the  priests  in 
the  ancient  temples,  are  small  and  incon¬ 
venient  cells ;  and  all  these  things,  taken 
in  conjunction  with  the  mildness  of  the 
climate  and  the  salubrity  of  the  atmo¬ 
sphere,  we  should  conclude,  that  the  ha¬ 
bitations  of  the  Egyptians  were  of  a  very 
unpretending  description. 

As  far  as  we  can  judge,  from  the  trifling 
documents  we  possess  of  the  architecture 
of  the  ancient  Mexicans  and  Peruvians, 
it  was  of  a  ruder  hut  massive  character, 
and  mavhe  thought,  also,  to  resemble  the 
early  architecture  of  Java,  Egypt,  and 
Persia  more  than  we  can  see  any  reason 
for,  except  in  the  tendency  of  the  mind  of 
man  to  the  same  result,  when  he  is  placed 
under  similar  circumstances.  An  impres¬ 
sion  to  the  effect  appears  to  have  been 
made  on  Humboldt,  who,  when  speaking 
of  the  pyramidal  mass  of  ancient  Mexico,, 
says,  “It  is  impossible  to  read  the  de¬ 
scriptions  which  Herodotus  and  Diodorus 
Siculus  have  left  us  of  the  Temple  of  Ju¬ 
piter  Belus,  without  being  struck  with 
the  resemblance  of  that  Babylonian  mo¬ 
nument  to  the  teocallis  of  Anahuac.’’* 

It  is  an  illustration  of  the  fact,  that  the 
wants  and  fancies  of  man  lead  him  to 


*  The  scale  upon  which  the  edi flees  and  sta¬ 
tues  at  Thebes  were  constructed,  equals,  bn:  more 
frequently  exceeds,  most  other  buildings  in  this 
country,  of  giant-like  fabrics.  Here  we  have 
temples  presenting  a  front  elevation  of  nearly 
one  mile  in  extent,  fragments  of  colossal  statin  #, 
whose  dimensions  almost  exceed  belief,  and  co¬ 
lonnades  towering  to  a  height  of  seventy  feet! 
The  whole  breadth  of  the  valley  of  the  Nile  is 
not  only  covered  with  these  mins,  but  they  lie  in 
huge  heaps  upon  the  sides  of  the  mountain  that 
enclose  the  valley ;  while  still  enduring  tomb# 
occupy  the  plain  towards  the  west,  and  encroach 
far  into  the  desert.  *  It  appeared  to  me,"  says 
Hclzoni,  “  like  entering  a  city  of  giants  *  ho, 
after  a  long  conflict,  had  been  all  destrojed, 
leaving  the  mins  of  their  vnst  temples  us  the  only 
proofs  of  their  existence." 
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nearly  the  same  results  as  he  becomes  ci~  I 
vilized,  without  communication  and  con¬ 
sequent  imitation  ;  that  the  plans  given 
by  Sir  W.  Chambers,  of  Chinese  public 
and  private  buildings,  might  be  taken,  at 
the  first  glance,  for  either  Hindoo,  Greek, 
Roman,  or  Morisco  ;  of  course  not  consi¬ 
dering  magnitude  of  parts,  but  general 
forms  and  arrangements.  Indeed,  the 
remark  may  be  extended  beyond  the  mere 
plans  ;  for  all  have,  to  a  certain  extent, 
insulated  columns  placed  equi-distant,  and 
crowned  with  an  entablature ;  and  the 
general  appearance  of  many  Chinese  build¬ 
ings  is  quite  Moorish. 

That  the  Persian,  Assyrian,  and  Phoe¬ 
nician  styles  of  architecture,  though  very 
different  in  particulars,  do  bear  a  relation 
to  the  Egyptian  family,  is  very  evident. 
Sir  Robert  Kerr  Porter,  in  his  travels  in 
the  East,  says,  that  the  first  impression 
he  received  in  his  first  walk  among  the 
ruins  of  Persepolis*  was,  u  that  in  mass 
and  detail  they  bore  a  strong  resemblance 
to  the  architectural  taste  of  Egypt.”  Ne¬ 
vertheless,  there  is  a  strong  probability 
that  the  Persian  is  itself  an  original  style, 
and  that  the  resemblance  is  merely  fortu¬ 
itous — similar  results  arising  from  the 
same  causes,  as  in  Egypt  and  India  ;  for 
the  eastern  parts  of  that  country  are  be¬ 
lieved  to  have  been  the  earliest  seat  of  the 
human  race.  Assyrian  and  Phoenician 
remains  are  sufficiently  in  accordance  with 
the  rest  of  eastern  antiquities,  to  be  re¬ 
ceived  as  evidence  of  the  general  assimila¬ 
tion  of  its  style  of  design  with  that  which 
was  common  in  the  neighbouring  nations. 

Architecture  was  not  likely  to  flourish 
among  the  shepherd  tribes  of  Israel.  It  is 
in  architectural  and  commercial  countries, 
such  as  Egypt  and  Greece,  that  its  noblest 
works  are  produced,  and  not  among  the 
nomades  of  Arabia  and  Palestine.  Saul, 
the  first  King  of  Israel,  appears  to  have 
had  no  settled  place  of  abode;  and  the 
most  sacred  ceremonies  of  the  Jewish  re¬ 
ligion  were  performed  at  Gilgal,  where 
was  the  temple  of  unhewn  stones,  set  up 
by  Joshua  on  taking  possession  of  the. 
promised  land.  Like  his  predecessor  on 
the  throne,  David  appears  to  have  been 
but  indifferently  lodged  till  towards  the 
snd  of  his  reign,  when  he  is  said  to  have 


*  Persepolis.  The  antiquities  of  this  city,  that 
was  once  the  capital  of  the  Persian  empire,  are 
very  remarkable.  There  is  no  figure  with  a  full 
face  ;  there  is  no  woman;  no  persons  are  repre¬ 
sented  sitting  on  horseback  ;  no  figure  rude  ;  no 
igure  of  idolatry  ;  and  none  sitting  cross-legged, 
is  in  Persia  now;  neither  is  there  an  arch. — 
1 Irucke . 
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built  himself  a  house  ;  and,  until  the  fol¬ 
lowing  reign,  the  ark  of  the  covenant  was 
never  in  a  fixed  place ;  it  was,  at  one 
time,  in  a  private  house  or  tent ;  at  an¬ 
other,  in  captivity  among  the  Phinotines. 
These  things,  and  the  fact  that  Solomon 
sent  to  Tyre  for  architects  and  workmen, 
are,  we  think,  conclusive  evidence  that,  in 
whatever  state  architecture  was  among 
the  Jews,  from  the  building  of  the  tem¬ 
ple  at  Jerusalem,  it  was  very  low  before 
that  time  ;  and  from  the  descriptions  we 
have  of  that  edifice  itself  in  the  Bible,  it 
appears  to  have  exhibited  a  greater  de¬ 
gree  of  barbaric  splendour  than  of  classic 
elegance.  From  mere  description,  how¬ 
ever,  it  is  impossible  to  understand  an  un¬ 
known  species  of  building,  as  many  things 
we  shall  have  occasion  to  refer  to  will 
clearly  prove. 

Few  things  have  occasioned  more  con¬ 
troversies  more  amusing,  from  the  singu¬ 
larity  of  their  assumptions,  and  the  abso¬ 
lute  futility  of  them  all,  than  the  style 
and  manner  in  which  Solomon’s  temple 
was  built.  Villalpanda,  a  Spanish  Jesuit, 
appended  to  a  commentary  which  he 
wrote  on  the  prophecies  of  Ezekiel,  a  long 
dissertation  on  the  first  and  second  tem¬ 
ples  of  Jerusalem,  in  which  he  insists, 
that  the  theory  and  practice  of  permanent 
architecture  commenced  with  the  building 
of  that  temple  by  Solomon  ;  that  with  it 
u  the  orders,”  which,  he  says,  “  are  falsely 
attributed  to  the  Greeks,  came  into  exist¬ 
ence — that,  indeed,  a  design  (from  a  pas¬ 
sage  in  the  first  book  of  Chronicles),  per¬ 
fect  in  all  its  details,  was  g’ven  to  David, 
drawn  by  the.  hand  of  God !  ’’  He,  more¬ 
over,  pretends  to  show,  that  the  propor¬ 
tions  assigned  by  Vitruvius  to  the  differ¬ 
ent  orders,  accord  exactly  with  the  de¬ 
scriptions  given  of  the  temple  of  Solomon  ; 
and  accuses  Callimachus  of  usurping  the 
honour  of  inventing  the  Corinthian  capi¬ 
tal,  which  could  not  belong  to  him,  as  it 
was  of  divine  origin,  and  had  been  exe¬ 
cuted  in  the  temple  of  Jerusalem  centu¬ 
ries  before  he  was  born.  Some  learned, 
and,  in  some  respects,  sensible  men,  have 
attempted  to  support  this  theory ;  and 
others  have  thought  it  worth  while  to  con¬ 
trovert  it,  by  proving  that  the  architect 
and  principal  workmen  were  all  either 
Egyptians  or  Phoenicians,  and  that,  con¬ 
sequently,  the  edifice  must  have  been  in 
the  Egyptian  style ;  others  have  endea¬ 
voured  to  show  that  it  was  in  the  Greek 
style.  As  the  Phoenicians,  who  were 
principally  employed  by  Solomon,  them¬ 
selves  built  in  the  Egyptian  manner,  we 
think  the  probability  as  great,  that  it  was 
in  the  Egyptian  or  Phoenician  style,  as 
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far  as  the  Jewish  ceremonial  would  per¬ 
mit;  and,  certainly,  the  description  of  its 
distribution  accords  better  with  that  of  an 
Egyptian  than  of  a  Grecian  temple.  The 
pillars  of  Jachim  and  Boaz,  which  are 
said  to  have  been  set  up  before  the  tem¬ 
ple,  correspond  exactly  in  relative  situ¬ 
ation  with  ihe  obelisks  in  temples  at 
Thebes.  The  non-existence  of  a  national 
Jewish  style  of  architecture,  tends  also  to 
strengthen  our  position,  that  architecture 
did  not  originate  in  the  disposition  and 
decoration  of  building  for  domestic  pur¬ 
poses,  of  which  the  Jew’s  must,  when  set¬ 
tled,  have  made  as  much  use  as  other  na¬ 
tions  ;  and  a  multiplicity  of  religious  edi¬ 
fices,  in  the  construction  of  which  they 
might  have  acquired  one,  was  forbidden 
by  their  code. 


ADVANTAGES  OF  THE  TRAPE¬ 
ZOIDAL  BAR OVER  THE  TRIAN¬ 
GULAR. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — In  a  paper  T  transmitted  to  you  re¬ 
lative  to  a  new  form  of  bar  for  a  lathe, 
and  which  appeared  in  No.  20  of  your 
miscellany,  I  find  1  omitted  several  import¬ 
ant  advantages  which  the  trapezoidal  bar 
possesses,  compared  with  the  triangular. 

It  is  not  so  liable  to  vibrate.  Mr.  Emer¬ 
son  was  of  opinion,  that  if  one-ninth  of 
the  altitude  of  a  triangular  prism  of  cast- 
iron  be  cut  away,  the  remaining  trape¬ 
zoid  would  he  stronger  than  the  whole 
triangular  prism;  or,  in  other  wmrds,  a 
part  would  offer  greater  resistance  than 
the  whole,  which  is  clearly  a  paradox, 
and  can  easily  be  proved  to  be  erroneous  ; 
but  it  is  manifest,  that  of  tw  o  lathe  bars 
of  similar  lateral  dimensions,  the  one  be¬ 
ing  triangular  and  the  other  trapezoidal, 
the  latter  presents  a  much  larger  metallic 
surface,  and,  ceteris  paribus,  must  neces¬ 
sarily  be  stronger.  It  must,  also,  he  re¬ 
membered,  that  a  triangular  prism,  having 
a  sharp  edge  at  its  vertex,  is  held  by  the 
best  authorities  to  he  more  liable  to  spring 
or  vibrate,  than  it  would  be  if  the  upper 
edge  were  cut  off  parallel  to  its  base.  This 
circumstance  is  considered  more  than  a 
compensation  for  the  loss  of  strength  oc¬ 
casioned  by  one  ninth  of  the  altitude  of 
the  triangular  prism  being  removed.  This 
is  a  very  important  fact,  as  the  chief  ob¬ 
jection  to  a  bar  lathe  is,  its  inherent  tend¬ 
ency  to  a  tremulous  motion,  from  which, 
indeed,  the  iron-bed  lathe  is  not  entirely 
free;  but  the  g.eat  obstacle  hitherto  un¬ 
removed  is,  the  apparently  insurmount¬ 


able  difficulty  which  a  bar  presents  to  the 
suitable  adjustment  and  working  of  a  re- 
gulating  screw’,  so  as  to  cause  the  rest,  with 
its  cutter,  to  traverse  or  slide  the  entire 
length  of  the  bar.  This,  I  apprehend, 
has  prevented  the  bar  lathe  from  being 
generally  used  by  machinists,  as,  from  its 
compactness,  it  is  obviously  preferable  to 
a  bed-lathe;  offering,  moreover,  greater 
space  for  wheels  and  other  gearing,  indis¬ 
pensable  in  screw  cutting  and  other  me¬ 
chanical  operations.  So  long  as  a  trian¬ 
gular  prismatic  form  is  preserved,  I  con¬ 
sider  this  difficulty  insuperable ;  but  the 
trapezoidal  shape  allow's  some  arrange¬ 
ments,  which,  I  think,  will,  by  a  very 
simple  and  unexpensive  process,  convert  a 
lathe  so  mounted,  into  a  very  complete 
and  efficient  slide  lathe.  I  have  a  model 
nowr  in  hand,  which,  when  proved,  I  shall 
probably  submit  to  the  notice  of  your  read¬ 
ers.  While  on  this  subject,  I  beg  to 
call  your  attention  to  a  very  ingenious 
double-covered  mandrel,  which  is  thus 
rendered  independent  of  a  hack-sustain¬ 
ing  screw.  The  novelty  consists  in  the 
back  cone,  b,  which  is  detached  from  the 


mandrel,  but  bored  to  fill  it  accurately. 
1 1  w'orks  in  a  key  or  float,  and  is  tightened 
by  the  cheek  nuts,  c  c,  so  that  it  revolves 
with  the  mandrel,  just  as  though  it  were 
a  portion  of  it.  Of  course,  both  cones  of 
this  mandrel  are  carefully  turned  and 
ground  in  their  respective  collars.  This 
is,  obviously,  a  very  great  improvement  on 
the  common  mandrel,  as  it  admits  of  work 
being  attached  to  the  left-hand  nose  or 
screw’  of  the  mandrel;  added  to  which,  a 
fly-w  heel,  proportioned  to  the  size  of  the 
lathe,  may  be  keyed  on  the  mandrel,  im¬ 
mediately  after  the  cheek  nuts,  c  c,  which 
is  a  great  assistance  in  heavy-metal  turn- 
ing,  especially  where  the  prime  mover  is 
manual  power.  Two  or  three  points  con¬ 
nected  with  this  subject,  present  them¬ 
selves,  and  are,  I  fancy,  worthy  the  at¬ 
tention  of  your  readers : — 1st.  With  re¬ 
spect  to  the  length  of  a  mandrel,  every 
practical  mechanic  is  aware,  that  a  long 
mandrel  has  less  vibration  than  a  short 
one,  within  certain  limits;  but  the  ration¬ 
ale  of  this  acknowledged  fact,  I  have  never 
yet  met  with  ;  possibly,  some  of  your  sci¬ 
entific  friends  can  enlighten  me.  In 
u  Noveau  Manuel  du  Tourneur,”  it  is 
stated,  that  for  light  w’ork  a  short  mandrel 
may  answer  ;  but,  for  heavy  work,  it  does 
not  follow  that  a  long  mandrel  is  the  best. 
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This  seems  rather  contradictory  ;  and,  as 
a  mandrel  is  by  far  the  most  important 
part  of  a  lathe,  I  shall  be  very  glad  to  be 
furnished  with  some  distinct  rule  to  guide 
me.  2nd.  The  best  metal  for  the  collars. 
Steel  hardened  and  polished  is  generally 
used ;  but  this  must  surely  add  to  the 
amount  of  friction.  An  eminent  Lanca¬ 
shire  machinist  assures  me,  that  cast-iron 
is  superior  to  any  metal  or  alloy  for  col¬ 
lars,  bushes,  or  steps  of  machinery — that 
is,  provided  care  be  taken  to  insure  a  due 
supply  of  oil  or  fatty  matter,  otherwise 
the  heat  generated  would  quickly  spoil  the 
pivot  spindle  or  axis,  working  in  cast 
iron.  The  French  machinists  are  partial 
to  an  alloy  of  zinc  and  tin,  or  zinc  and  re- 
gulus  of  antimony;  but  the  proportions  I 
have  not  been  able  to  discover.  A  collar 
of  zinc  and  tin  will,  unquestionably,  last 
as  long,  if  not  longer,  than  one  of  brass  or 
gun-metal,  and  work  with  less  friction. 

I  shall  esteem  myself  indebted  to  any 
of  your  readers  who  may  be  enabled  to  af¬ 
ford  me  any  information  on  these  points. 

I  remain,  Sir, 

Your  obedient  servant, 

An  Amateur  Mechanic. 

Aberedwy,  South  Wales. 


DESCRIPTION  OF  THE  METHODS 
OF  ASCERTAINING  THE  KIND 
AND  DEGREE  OF  ELECTRICITY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — In  many  electrical  experiments,  it 
is  very  convenient  to  have  a  method  of 
ascertaining  whether  a  small  degree  of 
electricity  be  positive  or  negative  ;  and,  in 
using  large  batteries,  it  is  a  matter  of  con¬ 
sequence  to  know  how  the  charge  ad¬ 
vances,  and  of  what  strength  it  is.  Balls 
made  of  the  pith  of  elder,  suspended  by 
fine  threads,  are  extremely  useful  for 
these  purposes. 

Suppose  ajar  or  battery  stand  upon  the 
table,  and  you  wish  to  ascertain  whether 
the  inside  be  charged  positively  or  nega¬ 
tively,  present  the  balls,  and  they  are  im¬ 
mediately  attracted  by  the  wire,  and  di¬ 
verge.  To  determine  of  what  kind  it  is, 
rub  a  small  piece  of  glass  against  the  hand 
or  coat,  which  will  excite  positively,  then 
present  it  to  the  balls  in  their  diverging 
state.  If  it  make  the  balls  converge,  and, 
consequently,  avoid  the  glass,  they  are 
positive;  if,  on  the  contrary,  they  in¬ 
crease  their  divergency  and  attract  them, 
it  shows  their  electricity  to  be  of  a  kind 
opposite  to  that  of  the  glass — that  is,  ne¬ 
gative.  It  must  be  borne  in  mind,  that 


the  electricity  of  the  balls  (which  do  not 
touch  or  receive  any  electricity  from  the 
wires  of  the  jars  or  battery)  is  always 
contrary  to  that  with  which  they  are 
charged  ;  for  all  bodies,  placed  within  the 
influence  of  electrified  bodies,  are  affected 
with  the  contrary  electricity. 

In  order  to  ascertain  the  kind  of  a  small 
degree  of  electricity,  it  will  be  convenient 
to  have  a  very  light  body — as  a  piece  of 
down  feather  hanging  by  a  silken  thread. 
This  light  body,  when  it  is  once  electri¬ 
fied,  either  positively  or  negatively,  will 
retain  its  virtue  a  long  time  with  very 
little  loss.  If,  then,  any  body,  the  elec¬ 
tricity  of  which  is  unknown,  be  brought 
to  it,  the  feather  will  be  repelled  by  it,  if 
it  be  of  the  same  kind  of  its  own,  and  at¬ 
tracted  if  it  be  contrary  to  it.  The  silk 
by  which  it  is  suspended,  should  be  a 
single  thread,  as  it  comes  from  the  worm  ; 
or,  at  least,  a  very  few  of  those  threads, 
and  the  whole  should  be  as  light  as  pos¬ 
sible. 

The  force  of  a  shock,  after  the  explosion, 
may  be  measured  by  Mr.  Lane’s  electro¬ 
meter,  or  by  Mr.  Kinnersly’s  ;  it  consists 
of  a  cylinder  of  glass,  through  the  caps  of 
which  are  inserted  brass  rods  with  knobs, 
which  may  be  placed  at  any  distance  from 
each  other.  These  are  made  part  of  the 
electric  circuit,  and  the  fire  of  the  dis¬ 
charge  darts  from  one  to  the  other.  The 
force  of  the  charge  is  measured  by  the 
quantity  of  air  displaced  by  the  passage  of 
the  electric  matter  ;  and  this  is  shown  by 
a  glass  tube  inserted  with  cement  through 
the  upper  cap,  and  let  into  a  small  quan¬ 
tity  of  water  at  the  bottom  of  the  cylin¬ 
der,  which  will  rise  in  the  tube,  in  pro¬ 
portion  to  the  force  exerted  upon  it  by  the 
displacing  of  the  air.  Hoping  the  above 
may  prove  interesting  to  your  subscribers, 
I  remain  yours,  &c., 

C.  H.  S. 


Kinners'eif  s  Electrometer. 


Glass  tube. 


Brass  rod  with 
knob. 


Ditto. 
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ELECTROTY  PE. 

Dvrixo  the  past  year,  Mr.  Spencer  has 
discovered  a  chemical  process  to  cover 
plaster,  wooden,  or  clay  moulds.  The 
following  is  the  description  given  by  him¬ 
self.  Suppose  it  to  be  an  engraved  wooden 
block  which  you  are  desirous  of  metalliz¬ 
ing,  in  order  that  copper  may  be  deposit¬ 
ed  on  its  surface — this  example  holding 
good  for  any  other  material.  The  first 
operation  is,  to  take  strong  alcohol  or 
spirits  of  turpentine,  and  put  it  into  a 
phial  with  a  piece  of  phosphorus  ;  then 
cork  it  tight,  and  place  it  in  hot  water 
for  a  few  minutes,  occasionally  shaking 
it.  Hv  this  means  the  alcohol  will  take 
up  about  a  three -hundredth  part  of  its 
bulk  of  phosphorus,  and  we  thus  obtain  a 
solution  of  phosphorus.  Next  procure  a 
weak  solution  of  nitrate  of  silver,  and 
place  it  in  a  flat  dish  or  saucer  ;  the  en¬ 
graved  face  of  the  block  must  now  be 
dipped  in  this  solution,  and  let  remain  for 
a  few  seconds,  to  allow  capillary  attrac¬ 
tion  to  draw  the  nitrate  of  silver  into  the 
wood.  This  operation  being  performed,  a 
small  portion  of  the  solution  of  phospho¬ 
rus  must  be  poured  in  a  capsule  or  watch- 
glass,  and  this  be  placed  in  a  sand-bath, 
that  it  may  gradually  evaporate.  The 
block  must  now  be  held  with  its  surface 
over  the  vapour,  and  an  immediate  change 
takes  place;  the  nitrate  of  silver  becomes 
deoxidized,  and  gives  place  to  metallic 
silver,  which  allows  the  voltaic  deposit  to 
go  on  with  as  much  rapidity  and  certainty  I 
as  the  purest  copper  or  silver.  The  whole 
process  may  be  performed  in  a  few  mi¬ 
nutes,  and  with  absolute  certainty  of  suc¬ 
cess.  The  interior  or  exterior  surface  of 
a  plaster  or  clay  mould  of  a  statue,  no 
matter  what  size,  may  be  thus  metallized 
with  equal  facility. 

R.  W.  B. 


MALVERN  WATER. 

The  village  of  Great  Malvern  has,  for 
many  years,  been  celebrated  for  a  spring 
of  remarkable  purity,  which  has  acquired 
the  name  of  the  holy  well,”  from  the  re¬ 
puted  sanctity  of  its  waters,  and  the  real 
and  extensive  benefit  long  derived,  in  va¬ 
rious  cases,  from  its  use. 

'The  holy-well  water,  when  first  drawn, 
appears  quite  clear  and  pellucid,  and  does 
not  become  sensibly  turbid  on  standing. 
It  possesses  somewhat  of  an  agreeable 
pungency  to  the  taste  ;  but  this  is  not  con¬ 
siderable.  In  other  respects  it  does  not 
differ  in  taste  from  pure  good  water. 

'I he  contents  of  Malvern  holy  well  are 


— some  carhobic  acid,  which  is  in  an  un¬ 
combined  state,  capable  of  acting  upon 
iron,  and  of  giving  a  little  taste  to  the 
water;  but  the  exact  quantity  of  which 
has  not  been  ascertained.  A  very  small 
portion  of  earth,  either  lime  or  magnesia, 
united  with  the  carbonic  and  marine  acids; 
perhaps  a  little  neutral  alkaline  salt,  and 
a  very  large  proportion  of  water;  for,  we 
may  add  that,  the  carbonic  acid,  perhaps, 
excepted,  the  foreign  matter  is  less  than 
that  of  any  spring  water  which  we  use. 
No  iron,  or  metal  of  any  kind,  is  found  in 
it,  though  there  are  chalybeates  in  the 
neighbourhood. 

It  is  singular  that,  notwithstanding  its 
apparent  purity,  this  water  is  said  not  to 
keep  well,  and  soon  acquires  a  fetid  smell, 
by  standing  in  open  vessels. 

The  great  benefit  arising  from  using 
Mai  vern  waters  as  an  external  remedy  in 
diseases  of  the  skin  and  surface  of  the 
body,  have  led  to  its  employment  in  some 
internal  disorders,  and  often  with  consi¬ 
derable  advantage. 

The  Mai  vern  water  is,  in  general,  a  per¬ 
fectly  safe  application,  and  may  he  used 
with  the  utmost  freedom,  both  as  an  ex¬ 
ternal  dressing  for  sores  and  as  a  common 
drink. 


THE  PNEUMATIC  TINDER  BOX. 


annexed  j figure  represents  an 
^  instrument  nearly  like  the  condens¬ 
ing  syringe  ;  but  it  has  no  hole  in 
the  upper  part,  nor  any  valve  at 
the  bottom.  It  has  a  solid  piston, 
and  the  handle,  g,  is  a  globe.  This 
instrument  answers  the  purpose  of 
a  tinder-box;  for,  upon  striking 
the  handle,  g,  with  the  palin  of 
the  hand,  the  air  below  the  piston 
is  condensed  ;  and  the  act  of  con¬ 
densation  of  air  always  eliciting 
caloric,  the  quantity  is,  in  this  in¬ 
stance,  sufficient  to  light  a  piece  of 
tinder  fastened  by  a  little  hook  to 
the  bottom  of  the  piston.  Imme¬ 
diately  after  the  stroke,  a  match 
may  he  lighted  in  the  usual  manner.  The 
cylinder  ought,  at  least,  to  be  eight  inches 
long,  and  its  bore  about  three-fourths  of 
an  inch.  'I  he  tinder  is  best  prepared  from 
agaric,  which  is  first  boiled  in  water, 
beaten  well  when  dry,  steeped  in  a  solu¬ 
tion  of  saltpetre,  and,  lastly,  dried  in  an 
oven.  If  the  solution  of  nitre  he  too 
strong,  the  agaric  will  not  so  easily  in¬ 
flame. 
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THE  CHEMIST. 

FLUORIC  ACID 

Is  obtained  from  Derbyshire  spar,  a  spe¬ 
cies  of  salt  which  abounds  in  nature,  and 
which  is  formed  by  the  combination  of  the 
fluoric  acid  with  lime. 

The  process  for  obtaining  the  acid  is  as 
follows  : — Put  two  otmces  of  finely-pul¬ 
verized  Derbyshire  spar  into  a  retort, 
which  must  be  either  of  lead  or  tin,  and 
pour  on  it  five  ounces,  by  weight,  of  sul¬ 
phuric  acid  :  the  acid  must  be  quite  bright 
and  colourless.  Put  two  ounces  of  water 
into  a  receiver  of  the  same  metal  as  the 
retort,  lute  them  together,  and  apply  a 
gentle  heat  to  the  retort.  Fluoric  acid 
gas  will  be  disengaged,  and  will  be  ab¬ 
sorbed  bv  the  water,  which  will  form  li¬ 
quid  fluoric  acid.  It  must  be  kept  in 
leaden  or  tin  bottles,  or  phials  coated  in¬ 
side  with  wax  or  varnish  ;  but  the  leaden 
bottles  are  best. 

The  remarkable  property  of  fluoric  acid 
is  its  power  of  dissolving  glass,  crystals, 
and  various  precious  stones.  Its  odour 
resembles  muriatic  acid,  and,  on  being 
exposed  to  a  moist  atmospheric  air,  it 
emits  white  fumes.  It  has  scarcely  any 
action  on  inflammable  substances,  and 
does  not  afford  oxygen  to  them.  It  has 
no  action  on  platina,  gold,  silver,  mer¬ 
cury,  tin,  lead,  antimony,  cobalt,  nickel, 
and  bismuth ;  but  it  attacks  iron,  arse¬ 
nic,  and  manganese. 

The  Derbyshire  spar,  as  it  consists  of 
fluoric  acid  united  to  lime,  is,  therefore, 
called  fluate  of  lime.  On  adding  sul¬ 
phuric  acid,  according  to  the  above  pro¬ 
cess,  a  decomposition  takes  place.  The 
sulphuric  acid  having  a  greater  attraction 
for  the  lime  than  the  fluoric  acid,  unites  to 
it,  and  forms  sulphate  of  lime,  disengag¬ 
ing,  at  the  same  time,  the  fluoric  acid, 
which  takes  the  gaseous  state  at  the  mo¬ 
ment  of  its  extrication,  and  appears  under 
the  form  of  fluoric  acid  gas. 


THE  GENERAL  RECIPE  BOOK. 


Temperance  Porter. — In  half-a-gallon  of 
water  dissolve  3  oz.  of  carbonate  of  soda; 
4  oz.  of  good  moist  sugar,  and  |  oz.  of 
powdered  ginger  ;  and  l^oz.  of  Spanish 
liquorice  dissolved  in  hot  water.  In  an¬ 
other  half-gallon  of  water  dissolve  2£  oz. 
tartaric  acid.  Pour  into  a  rummer  about 
a  quarter  part  full  of  the  first  mixture; 
then  put  about  an  equal  quantity  of  the 
acid  into  a  tea-cup,  pour  it  into  the  rum¬ 
mer,  and  you  have,  at  any  time,  at  a  mo¬ 


ment’s  notice,  an  agreeable  draught  of 
temperance  porter  at  a  trifling  expense. 

Ginger  Cordial. — Boil  in  a  brass  pan 
£  lb.  of  the  best  ginger,  a  little  bruised,  in 
six  quarts  of  water,  down  to  a  gallon. 
Strain  the  liquor  through  a  flannel.  Put 
it  on  the  fire  with  3  lbs.  of  loaf  sugar  ;  let 
it  remain  till  it  nearly  boils.  In  this  state 
add  a  little  of  the  liquor  made  from  hay 
saffron  to  colour  it,  and  it  is  then  fit  for 
use. 

To  make  Porter. — Porter  is  often  adul¬ 
terated  with  deleterious  drugs,  on  which 
account  the  domestic  brewing  of  it  is  de¬ 
sirable.  Child,  in  his  treatise  entitled 
“  Every  Man  his  own  Brewer,”  has  given 
the  following  recipe  for  preparing  it  in  a 


small  quantity : — 

One  peck  of  malt . 2  6 

A  quarter  of  a  pound  of  liquor¬ 
ice  root .  0  0  3 

Spanish  juice  .  0  0  2 

Essentia  bina  . 0  0  2 

Colour  .  0  0  2 

Half-a-pound  of  treacle  .  0  0  2 

A  quarter  of  a  pound  of  hops  . .  0  0  6 

Capsicum  and  ginger  .  0  0  1 

The  expense  of  coals  .  0  0  6 


0  4  6 

These  articles,  managed  according  to 
the  directions  of  brewing,  will  produce 
six  gallons  of  good  porter,  which,  at  Is.  6 d. 
per  gallon,  would  cost  9s. ;  so  that  one 
half  of  the  expense  is  saved  by  making  it 
at  home  ;  and,  independent  of  the  econo¬ 
my,  the  liquor  will  be  wholesome  and  pa¬ 
latable,  which  is  not  always  the  case  with 
the  liquor  of  the  public  breweries.  By 
augmenting  the  ingredients  in  their  rela¬ 
tive  proportions,  any  quantity  of  porter 
may  be  brewed. 

I  t  may  be  necessary  to  explain  the  man¬ 
ner  of  preparing  the  essentia  bina,  and 
the  colour.  In  order  to  procure  the 
former,  a  quarter  of  a  pound  of  moist  su¬ 
gar  should  be  boiled  in  an  iron  vessel,  till 
it  attain  the  consistence  of  a  thick  black 
syrup,  which  is  remarkably  bitter.  The 
colour  is  produced  by  boiling  a  similar 
quantity  of  moist  sugar,  till  it  acquires  a 
taste  between  sweet  and  bitter:  it  imparts 
the  fine  mellow  tint  so  much  admired  in 
good  porter.  In  preparing  the  essence 
and  colour,  it  will  be  necessary  to  employ 
a  small  portion  of  pure  or  of  lime  water; 
because  they  will  otherwise  grow  hard 
and  dry,  if  suffered  to  stand  till  they  be¬ 
come  cold.  They  are  added  to  the  first 
wort,  with  which  they  are  boiled. 

A  Smelling-bottle. — A  few  drops  of  sul¬ 
phuric  acid,  added  to  a  phial  of  the  acetate 
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of  potash,  make  a  strong  smelling-bottle 
by  the  evolution  of  the  acetic  acid. 

To  discover  if  Bread  is  Adulterated  with 
Alum. — Make  a  solution  of  lime  in  aqua¬ 
fortis,  and  put  a  little  of  this  solution  into 
water  in  which  you  have  steeped  the  bread 
suspected  to  contain  alum.  If  such  he 
the  case,  the  acid  which  was  combined 
with  the  alum,  will  form  a  precipitate  or 
chalky  concretion  at  the  bottom  of  the 
vessel. 

To  prevent  the  Smoking  of  a  Lamp — 
Soak  the  wick  in  strong  vinegar,  and  dry 
it  well  before  you  use  it ;  it  will  then  burn 
both  sweet  and  pleasant,  and  give  much 
satisfaction  for  the  trifling  trouble  in  pre¬ 
paring  it. 

To  Cure  the  Sting  of  a  Wasp  or  Bee. — 
To  the  part  affected,  apply  oil  of  tartar  or 


a  solution  of  potash,  and  it  will  give  in¬ 
stant  ease  ;  as  also  well-bruised  mallows. 
Also  a  copper  halfpenny,  held  for  a  little 
time  to  the  part  wounded. 

To  drive  au- ay  I' firs,  Spiders ,  <J-c _ The 

scent  and  smoke  of  a  hen’s  featheis,  burnt 
in  a  room,  will  drive  away  all  flies,  spi¬ 
ders,  scorpiorfs,  &lc  ,  so  that  they  will  never 
return.  If  you  boil  bay-berries  in  oil,  and 
anoint  your  cattle  with  it,  they  will  never 
be  pestered  with  flies. 

To  make  excellent  Punch _ One  tea¬ 

spoonful  of( 'ox well's  acid  (salts  of  lemons), 
a  quarter  of  a  pound  of  sugar,  a  quart  of 
water  nearly  boiling,  half-a  pint  of  rum, 
and  a  quarter  of  a  pint  of  brandy  ;  a  little 
lemon-peel  may  be  added,  or,  in  place 
thereof,  a  few  drops  of  the  essence  of 
lemon. 


SOLUTION  OF  EQUATION. 

To  the  Editor  of  the  Penny  Mechanic  and  Chemist. 

Sir,— I  beg  to  send  you  a  solution  of  equation  by  “  Herbert  G.”,  page  200,  No.  25, 
Third  Series— viz.:— 

X *  -f-  x  y  =  9 1 
xy—y1  —  6 
p*  y*  -f  v  y*  =  91 


Assume  v  y  —  x 


91 


y'  = 


91 


v  yt  —  yt  =  0 


y'  = 


P*  —  V 
G 


P—1 


G 


Gpj  -j-  Ge  =  91p  —  91 


v*  +  v  v —  1 

6c*  —  85  y  =  —  91 
»*  —  14£p  =  —  15^ 

Complete  square  v*  —  14£c  -b  5012,\  =  337^ 
Extract  square  root  v  —  /tAj  =  4-  5-4 

•  =  **  —  *«=  4 


v%  — 


6 


=  36 


p-i  4-1 
y=<S  36—6 
v  y  =  x  =  6  x  4  =  7 

x  =  7 

y=G 


J.  CORDF.Y. 


MISCELLANEA. 


Earthquake  in  India  — In  consequence  of  a 
severe  shock  of  an  earthquake,  a  large  hill  or 
mountain  was  shaken  fiom  its  foundation,  and 
thrown  into  the  bed  of  the  Allotk,  which 
choked  that  river  so  completely,  that  passen¬ 
gers  were  enabled  to  cross  over  dry-shod.  This 
check  to  the  uaUtral  course  of  the  stream,  oc¬ 
casioned  the  water  to  spread  and  inundate  the 
neighbouring  Talooks  of  Rolan,  which  was  to 


tally  immersed,  the  inhabitants  dying  to  a  place 
called  Ghelan,  for  safety.  On  the  9th  of  June 
there  was  so  considerable  an  influx  of  water  in 
the  Allot  k,  that  the  mountain,  which  was  laid 
across  its  bed,  was  thrown  up,  and  its  natural 
channel  restored.  "With  such  forte  did  this  tor¬ 
rent  come  down,  that  the  country  for  five  cots  on 
carh  bnnk  was  submerged,  and  several  people 
were  »wejt  away  in  its  course:  many  left  their 
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houses  and  property,  and  betook  themselves  to  the 
hills.  The  Qnsba  of  Khyrabad,  with  its  fortress, 
was  levelled  in  this  all-destroying  sweep,  not  a 
vestige  of  them  remaining.  About  thirty  of  the 
inhabitants  of  this  Qusba  lost  their  lives  on  this 
occasion ;  the  remainder  having  saved  them¬ 
selves  by  flight.  The  houses  of  a  community  of 
fishermen,  located  in  the  neighbourhood,  were 
also  destroyed.  There  was  such  a  swell  of  wa¬ 
ter  that  it  overtopped  the  fort ;  there  is  no  de¬ 
scribing  the  extent  of  the  ravages  committed  by  a 
torrent.  The  Ilaqua  of  Lachines  was  entirely 
washed  away,  with  the  extensive  crops  which 
were  standing  at  the  time.  The  farmers  have 
sustained  much  loss. — Bombay  Gazette. 

Museum  of  Natural  History  at  Knowsley 
Hall. — The  aviary  and  museum  of  natural  his¬ 
tory  ut  Knowsley  Hall,  the  seat  of  the  Earl  of 
Derby,  about  eight  miles  from  Liverpool,  are 
great  objects  of  attraction.  The  principal  object 
of  the  Earl  of  Derby,  besides  a  desire  to  possess 
living  animals  for  the  elucidation  of  the  science  of 
natural  history,  has  ever  been  to  introduce  such 
animals  as  are  likely  to  become  useful  either  as 
food,  or  to  furnish  materials  for  manufacturing 
purposes.  His  Lordship  has  been  eminently  suc¬ 
cessful  as  regards  the  Alpaca  or  Peruvian  sheep, 
which  at  the  present  time  occupy  so  much  atten¬ 
tion,  particularly  by  those  engaged  in  pastoral 
pursuits.  There  is  a  small  flock  at  Knowsley, 
and  the  wool  upon  those  which  his  Lordship  has 
bred  in  England,  is  found  to  be  much  superior  to 
that  imported  from  South  America.  There  are 
many  species  of  deer,  antelopes,  and  other  ani¬ 
mals,  which  his  Lordship  is  attempting  to  natu¬ 
ralize.  The  large  collection  of  pigeons  and  phea¬ 
sants  adds  greatly  to  the  beauty  of  the  aviary. 
The  ostrich,  emu,  rhea,  cassowary,  and  many 
other  beautiful  and  rare  birds,  never  fail  to  de¬ 
light  visiters  by  their  grotesque  figures  and  beau¬ 
tiful  plumage.  There  is  a  numerous  collection 
of  carnivorous  birds  and  parrots,  both  of  which 
engross  the  visiter’s  attention.  The  ponds  in  the 
aviary  are  adorned  with  a  beautiful  and  valuable 
collection  of  rare  species  of  water  fowl  from  most 
parts  of  the  world  This  assemblage  of  aquatic 
birds  is  said  to  be  the  finest  in  Europe.  The 
ornithologist  would  ever  find  a  rich  treat  for  ob¬ 
servation,  which  would  amply  repay  a  visit  from 
any  part  of  the  kingdom.  The  aviary  at  Knows¬ 
ley  covers  art  area  of  about  ten  acres.  The  mu¬ 
seum  occupies  two  large  rooms  in  the  hall,  which 
are  filled  entirely  with  birds;  and  it  is  now  in 
contemplation  to  put  up  another  room  for  the  re¬ 
ception  of  other  objects  of  natural  history.  Some 
idea  may  be  formed  of  the  exlent  and  value  of 
the  collection,  when  it  is  known  the  museum  con¬ 
tains  above  6700  specimens  of  birds,  and  a  third 
of  this  number  unstuffed,  remains  to  be  added. 
Admission  may  be  obtained  to  visit  the  aviary, 
museum,  and  grounds,  by  applying  to  the  Earl  of 
Derby,  who  is  ever  willing  lo  give  permission  to 
strangers  wishing  to  see  these  places,  either  from 
motives  of  curiosity  or  amusement. 

Tesselated  Pavement. — A  few  days  since,  one 
of  those  relics  of  the  Romano-British  era,  that  are 
so  frequently  brought  to  light  at  Dorchester,  was 
discovered  near  the  south-western  angle  of  the 
town.  It  is  a  portion  of  a  tesselated  pavement, 
found  about  four  feet  below  the  surface,  by  some 


workmen  engaged  in  digging  a  tank  in  a  field 
occupied  by  Mr  Barnes,  builder.  This  pave¬ 
ment,  which  was  but  an  imperfect  fragment, 
about  fourteen  feet  by  eight  feet,  formed  a  por¬ 
tion  of  the  coenaeulum,  or  eating-hall,  of  a  Ro¬ 
mano-British  dwelling,  with  the  recessed  zotheca  ; 
the  latter,  whilst  the  dwelling  was  inhabited,  hav¬ 
ing  been  separated  from  the  larger  room  by  hang¬ 
ings  of  drapery.  The  whole  of  the  floor  of  the 
coenaeulum  has  been  destroyed  at  some  early  pe¬ 
riod,  leaving  only  a  portion  of  the  guilloche  bor¬ 
der,  with  an  outer  border  of  spiral  and  circular 
ornaments.  From  this  the  floor  of  the  zotheca, 
which  was  formed  of  a  very  favourite  pattern  in 
such  pavements,  was  divided  by  a  series  of  large 
lozenges.  The  tesser*  were  of  the  usual  size, 
about  half-an-ineh  square,  and  the  colours  were 
rich  and  varied,  comprising  black,  red,  blue, 
white,  and  light  brown.  The  outer  border  was 
of  coarser  white  tesserae.  As  the  sinking  of  the 
tank  was  proceeded  with,  this  relic  of  the  Ro¬ 
mano-British  city  of  Durnovaria,  in  memorials 
of  which  Dorchester  is  so  rich,  has  been  destroy¬ 
ed  ;  but,  we  are  glad  to  find,  not  before  a  very 
correct  drawing  of  the  pavement  in  every  respect 
had  been  made  by  Mr.  H.  Barnes.  These  tessel¬ 
ated  pavements,  composed  of  small  stones  of  dif¬ 
ferent  colours,  succeeded  to  the  painted  pave¬ 
ments,  which,  according  to  Pliny,  are  said  to 
have  been  invented  by  the  Greeks.  The  Romans 
were  ignorant  of  their  use  till  the  time  of  Sylla, 
the  Dictator,  who  first  introduced  them  into  the 
temple  of  Fortune  at  Prseneste,  about  170  years 
before  the  Christian  era ;  and,  wherever  the  Ro¬ 
mans  extended  their  intercourse,  they  carried  with 
them  the  art  of  forming  these  mosaic  pavements. 
The  tesserae,  indeed,  formed  part  of  the  baggage 
of  a  Roman  general,  to  be  ready  to  be  laid  down 
when  wanted. 

Effects  of  Railways. — A  statement  of  the  in¬ 
come  and  expenditure 'of  the  turnpike  trusts  in 
England  and  Wales,  which  has  been  printed  by 
order  of  the  House  of  Commons,  will  show,  in  re¬ 
ference  to  those  counties  which  are  more  or  less 
intersected  by  railroads  (for  the  year  1839),  how 
the  income  of  those  trusts  has  been  effected.  In 
Bedfordshire  the  total  income  in  1839  amounted 
to  12,59 92.,  and  the  expenditure  to  12,9142.,  leav¬ 
ing  a  deficiency  of  3151.  In  Berkshire  the  total 
income  was  18,3622.,  and  the  expenditure  17,1512. 
In  Buckinghamshire  the  income  amounted  to 

14.8382.,  and  the  expenditure  to  16,1992.,  leaving 
a  deficiency  of  13612.  In  Cambridgeshire  the  to¬ 
tal  income  was  15,1232.,  and  the  expenditure 
14,5252.  In  Cheshire  the  income  amounted  to 

50.8542.,  and  the  expenditure  to  52,0152.,  leaving 
a  deficiency  of  11612.  In  Derbyshire  the  income 
amounted  to  40,9972.,  and  the  expenditure  to 

42.8002.,  leaving  a  deficiency  of  18032.  In  Dur¬ 
ham,  the  income  amounted  to  32,6122.,  and  the 
expenditure  to  32,2042.,  leaving  a  surplus  of  only 
4082.  In  Essex  the  income  amounted  to  31,4602., 
and  the  expenditure  to  31,7292.,  leaving  a  defi¬ 
ciency  of  2692.  In  Gloucestershire  the  income 
was  78,3392.,  and  the  expenditure  81,5942.,  leav¬ 
ing  a  deficiency  of  32552.  In  Hampshire  the 
income  amounted  to  26,9572.,  and  the  expendi¬ 
ture  to  27,9782.,  leaving  a  deficiency  of  10212.  In 
Kent  the  income  amounted  to  61,7212..  and  tire 
expenditure  to  60,9612.  In  Lancashire  the  in- 
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mmc  amounted  to  1 48,822/.,  and  the  expenditure 
to  139,288/.  In  Leicestcrahire  the  income  and 
expenditure  were  respectively  *25,250/.  and 
*23,77*2/.,  and  in  Lincolnshire,  81, *274/.  ami 
33,571/.;  leaving  a  deficiency  in  the  latter  county 
of  ‘2300/.  In  Middlesex  the  deficiency  amounted 
to  alxHit  *2118/.  In  N urthamptonsbi re  the  de- 
ftcicncy  was  no  less  than  1113/.  In  Oxfordshire 
the  income  was  23.080/.,  and  the  expenditure 
2*2,006/.  In  Shropshire  the  deficiency  of  income 
was  about  2505/.  In  Somersetshire  there  was  a 
surplus  of  57 HI.  In  Staffordshire  the  income 
amounted  to  58,1*28/.,  and  the  expenditure  to 
59,752 /.  In  Surrey,  the  income  was  61,000/., 
and  the  expenditure  03,578/.,  leaving  a  deticiency 
of  2578 1.  In  Warwickshire  the  income  was 
28,685/.,  and  the  expenditure  28,381/.  In  Wor¬ 
cestershire  the  income  amounted  to  42,82-1/.,  and 
the  cx{>enditure  to  35,820/.  In  Yorkshire  the  in¬ 
come  amounted  to  201,138/.,  and  the  expenditure 
amounted  to  199,107/.,  leaving  a  surplus  of 2331/. 
Thus,  of  the  above  twenty-four  counties,  there 
are  no  less  than  twelve  in  which  the  income  is 
exceeded  by  the  expenditure.  These  statements 
furnish  a  curious  addition  to  the  history  of  rail¬ 
way  travelling,  and  its  effects  in  this  country. 

Hops. — Hops  were  apparently  first  used  for 
beer  in  Germany,  and  in  the  Dutch  breweries 
al>out  the  year  1400;  but  they  were  not  used  ge¬ 
nerally  in  England,  until  about  the  year  1600. 
Henry  the  Eighth,  in  1530,  even  forbade  the 
brewers  to  mix  hops  in  their  beer  ;  and  yet,  ac¬ 
cording  to  Ik-ckinan  (“  Hist  of  Inventions," 
vol.  4,  page  386),  plantations  of  hops  had  begun 
lobe  formed  in  England,  A.  D.  1552.  “  It  is 

not  many  years  since,"  says  Walter  Blith,  writ¬ 
ing  in  the  year  1653,  “  the  famous  city  of  Lon¬ 
don  petitioned  against  two  nuisances,  and  these 
were  Newcastle  coals,  in  regard  to  their  stench; 
and  hops,  in  regard  they  would  spoil  the  taste  of 
drink  and  endunger  the  people." — C.  ft'.  Jon- 
sons  Farmer' s  Encyclopedia,  Part  I. — [It  has 
been  said  by  some  of  our  hi  storians,  that  we  had 
the  use  of  hops  in  malt  liquor  from  Artois,  in 
the  Netherlands,  about  1521;  but  in  the  “  Perry 
Household  Book,"  compiled  in  1512,  there  is  an 
order  to  provide  656  pounds  of  hops,  and  249  qrs. 

1  bushel  of  malt,  to  be  used  in  brewing  malt 
liquor  for  the  Earl  of  Northumberland's  family, 
which  consisted  of  229  persons,  at  his  seat  at 
M  res-sle  Castle,  near  Howden.in  East  Yorkshire. 
The  hops  were  paid  for  at  the  rate  of  13*.  id.  per 
120  lbs.,  and  the  malt  at  is.  j»er  quarter.  Before 
that  time  the  English  used  wormwood  and  other 
bitter  herbs  in  '.heir  malt  liquor,  and  this  is  the 
more  remarkable,  1»ecausc  the  hop  is  one  of  the 
indigenouk  plants  of  Britain.] 

toffee  Houses  of  the  Olden  Time  in  lAmdon. — 
Among  the  most  1  anions  subscription  coffee 
houses  of  the  olden  time  in  Loudon,  were  Tom's 
and  Wills,  both  in  the  neigblM»irht-od  of  the 
theatres,  of  which  wc  meet  with  the  following  cu¬ 
rious  uoUce  in  Mackay  s  “  Journey  through 
England,"  published  in  1721. — “  If  you  would 
kuow  our  maimer,  it  is  thus: — Wc  rise  by  nine, 
und  those  that  frequent  great  men's  levees,  find 
enu  ruinmeni  at  them  till  eleven,  or,  as  in  llol- 
land,  go  to  the  tea. tables.  About  twelve,  the 
au  tnonl,  assemble  in  several  chocolate  and 


codec  houses;  the  lx  st  of  which  are  the  Cocoa- 
tree  and  While's  Chocolate  Ifiwises.  St.  James's, 
the  Smyrna  and  the  British  Coffee  Houses;  and 
all  these  so  near  one  another,  that  in  less  than 
an  hour  you  see  the  company  of  them  all.  We 
are  carried  to  the*c  places  in  chad's  (sedans), 
which  are  here  very  cheap — a  guinea  a  w  eek,  or 
a  shilling  per  hour,  and  your  chairmen  serve  von 
for  {miters  to  run  on  errands,  us  your  gondoliers 
do  at  Venice.  If  it  be  fine  weather,  we  take  a 
turn  in  the  Park  till  two,  when  we  go  to  dinner; 
and  if  it  he  dirty,  you  arc  entertained  at  picket  or 
has.iet,  at  White’s,  or  you  may  talk  politics  at  the 
Smyrna  and  St.  Janu  s's.  I  must  not  forget  to 
tell  you,  that  the  parties  have  their  different 
places,  where,  however,  a  stranger  is  always  well 
received ;  but  a  W'hig  will  no  more  go  to  the 
Cocoa  Tree  or  Ozinda's,  than  a  Tory  will  be 
seen  ut  the  coffee  house  of  St.  James's.  The  Scots 
go  generally  to  the  British,  and  a  mixture  of  all 
sorts  to  the  Smyrna.  There  are  other  little  coffee 
houses  much  frequented  in  this  neighbourhood — 
Young  Man's  for  officers,  Old  Man's  fur  Btock- 
jobbers,  paymasters,  and  courtiers,  and  Little 
Man's  for  sharpers.”  Tom's  Coffee  House,  how¬ 
ever,  had  risen  into  importance  before  the  year 
1724.  I11  1713  it  was  already  so  well  known, 

that  a  more  modern  establishment  (as  we  may 
presume)  called  Button's,  is  described  as  being 
“  over  against  Tom's.”  Tom’s  Coffee  House  was 
situated  on  the  north  side  of  Great  Russell  Street, 
Covent  Gaiden.  The  house  (No.  17)  still  remains. 
— Gent.  Mag.  Sept. 

Iron  Tree. — In  strong  aqna-fortis  dissolve  steel 
filings,  till  the  acid  is  tolerably  well  saturated 
therewith.  Add  thereto  gradually  a  solution  of 
fixed  alkali  or  oil  of  tar  per  deliquium.  An  ef¬ 
fervescence  accompanies  each  admixture;  in  the 
latter  the  iron,  instead  of  falling  to  the  bottom  of 
your  vessel,  will  ascend,  covering  the  sides  there¬ 
of,  and  forming  a  great  number  of  curious  rami¬ 
fications,  lieajied  one  upon  another,  until  they 
pass  over  the  edge  of  the  vessel,  in  the  form  of  un 
over  luxuriant  plunL 

INSTITUTIONS. 

I.KCTURF.S  DURING  THE  WKKK. 

London  Mechanic*  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  Sep¬ 
tember  29,  Rev.  W.  Hinckx,  F.L.S.,  F.B.S.K., 
on  Vegetable  Monstrosities.  Friday,  Oct.  1, 
R.  Adams,  on  Optics.  At  half-past  eight  pre¬ 
cisely. 

We tlmmster  Literary  and  Scientific  Institution , 
6  and  7,  Great  Snrilh  Street. — Thursday, 
Sept.  30,  C.  Johri'on,  Esq.,  on  the  Vegetation 
of  the  Waters.  At  half-past  eight. 

Utmwndscy  ami  Ilotlurhithe  Literary  and  Scien¬ 
tific  Institution,  44,  Church  Street,  Rather  - 
hithe. — Monday,  September  27,  Mr.  Bennett’s 
Third  Lecture  on  Vegetable  Physiology.  At 
half -{west  eight  precisely. 

QUERIES. 

How  to  take  away  the  marks  from  a  person's 
firm,  which  has  bceu  made  by  Indian  ink,  foul, 
or  soot?  R.  T.  Smith. 
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Why  does  the  barometer  sink  in  damp  rainy 
weather,  when  the  atmosphere  is  loaded  with 
moisture  ?  A.  Y.  C. 

The  best  method  of  intoxicating  birds  ?  What 
is  the  cause  of  pain  being  experienced  upon 
touching  the  common  nettles  ?  What  is  the  price 
of  goldbeaters’  skin,  the  best  way  of  buying  it, 
and  where  I  can  procure  it  from  direct  ? 

,  R.  W.  Beckley. 

How  to  remove  the  tarnish  off  gilt  picture- 
frames?  Also,  how  to  construct  a  small  furnace 
for  fusing  metals,  &c  ?  R.  W.  B. 

How  to  construct  a  small  organ  without  very 
much  expense  ?  Having  constructed  an  electro¬ 
type  according  to  the  description  in  No.  11,  Third 
Series,  of  the  Penny  Mechanic,  1  find  that  the 
copper  will  not  be  precipitated  on  the  sealing-wax 
covered  with  plumbago,  unless  there  is  a  wire 
communicating  with  the  zinc  in  some  way,  and 
also  the  plumbago.  Another  defect  I  find  it  sub¬ 
ject  to  is,  great  waste  of  copper,  owing  to  its  be¬ 
ing  precipitated  on  the  copper  disc  and  also  on 
the  wire.  If  any  of  your  correspondents  would 
inform  me  how  to  remedy  this  defect,  I  should 
feel  obliged.  *  V.  A.  X.  K. 

What  is  the  least  heat  requisite  to  ignite  sul¬ 
phuretted  hydrogen  gas  ?  Also,  what  is  the  heat 
given  out  by  the  flame  of  common  coal  gas  ? 

R.  S. 

How  to  make  mathematical  lacquer?  Also 
hatters’  varnish?  A  Student. 

ANSWERS  TO  QUERIES. 

A  Rotary  Engine  of  simple,  but  superior  con¬ 
struction,  to  any  in  present  use,  can  be  seen  any 
time,  on  applying  at  No.  37,  St.  John  Street, 
Union  Street,  Walcot  Place,  Lambeth.  No  an¬ 
swer  can  be  given  as  to  the  probable  cost  of  an 
engine  of  this  description,  as  he  has  furnished  no 
data  as  to  size  or  power.  Niki. 

Another. — I  beg  to  inform  “  An  Amateur  Me¬ 
chanic,”  that  I  have  a  four-horse  rotary  engine, 
in  good  working  condition,  to  sell,  as  well  as  a 
ten-borse  one,  at  work ;  both  of  which  can  be 
seen,  by  calling  at  16,  Great  College  Street,  Cam¬ 
den  Town.  J.  C.  Goodall. 

To  malce  the  Solution  of  Potash  for  making 
Phosphurelted  Hydrogen  Gas. — If  your  corre¬ 
spondent  prefers  using  the  solution  of  potash,  he 
can  obtain  phosphuretted  hydrogen  in  the  fol¬ 
lowing  manner : — Take  a  strong  solution  of  caus¬ 
tic  potash  in  a  tubulated  retort,  add  a  quantity  of 
phosphorus,  and  boil  it,  when,  the  gas  will  be 
liberated,  which  may  be  collected  in  the  usual 
way.  Water,  previously  boiled,  would  be  pre¬ 
ferable  ;  also  to  be  used  warm,  to  prevent  the 
absorption  of  the  gas.  There  are  several  other 
methods  well  known ;  but  the  best  way  that  I 
know  of  is,  to  take  some  phosphuret  of  lime, 
so  called  (although,  it  is  in  reality  a  phos¬ 
phuret  of  culcium),  put  it  in  a  tubulated  retort, 
and  add  dilute  muriatic  acid,  when  the  gas 
will  be  abundantly  evolved.  If  he  is  desirous  of 
representing  the  well-known  “  Will  o'  the  Wisp,” 
he  can  do  so,  by  throwing  a  few  lumps  of  the 
phosphuret  in  a  basin  of  water,  acidulated  with 
muriatic  acid ;  the  gas  will  be  liberated,  and  ex¬ 


plode  as  it  comes  to  the  surface  of  the  water.  If 
your  correspondent  wishes  to  know  how  to  make 
the  phosphuret,  I  have  no  objection  to  describe 
the  process.  W.  Bakek. 

Phosphuretted  Hydrogen  can  be  made  by 
throwing  a  piece  of  phosphuret  of  lime  (to  be  had 
at  Dymond’s,  Holborn  Bars)  in  water. 

G.  S.,  Jun. 

To  produce  Dissolving  Views. — Two  lanterns, 
of  equal  power,  are  placed  side  by  side,  and  each 
furnished  with  the  oxyhydrogeu  apparatus.  The 
focus  of  each  is  then  properly  adjusted,  so  that 
each  will  throw  the  circle  of  light  exactly  on  the 
same  spot  on  the  screen.  The  light  is  then  turn¬ 
ed  off'  from  both  lanterns,  and  a  view  placed  in 
each.  The  light  is  then  gradually  turned  on  in 
one  lantern,  and  the  view  in  that  will  be  shown 
on  the  screen.  After  a  short  space  of  time  the 
dissolving  commences ;  and  this  is  done  by  gra¬ 
dually  turning  off’  the  light  in  one  lantern,  and, 
at  the  same  time,  turning  it  on  in  the  other,  so  as 
to  keep  always  the  same  amount  of  light.  By  the 
time  the  second  lantern  is  fully  illuminated,  and 
the  first  quite  dark,  the  view  will  have  become 
imperceptibly  changed  ;  and,  while  that  is  being 
inspected,  the  slider  in  lantern  No.  1,  can  be 
changed,  to  be  ready  for  dissolving  again.  This 
may,  of  course,  be  continued  as  long  as  you 
have  any  sliders  to  change.  By  this  it  will  be 
seen,  that  a  common  magic  lantern,  or  even  two 
of  them,  will  not  do  for  this  kind  of  exhibition,  as 
it  is  absolutely  necessary  that  the  light  shall  be 
turned  on  and  off',  each  in  succession,  very  gra¬ 
dually,  so  as  to  let  one  view  blend  with  another. 

Rolled  Silver  may  be  purchased  at  Cotten’s, 
22,  Grafton  Street,  Soho. 

To  make  Quick-match. — Soak  cotton  in  a  paste 
made  of  mealed  powder  and  gin;  then  dry  it 
carefully  in  the  air,  and  enclose  it  in  a  roll  of 
paper.  G.  S.,  Jun. 

“  T.  W.  B.”  If  he  can  fix  the  wires  securely 
without  the  rod  of  iron,  he  may  omit  it.  The 
wire  1  used  was  one-fortieth  of  an  inch  in  dia¬ 
meter.  The  ferrules  he  mentions  will  do^but  he 
had  better  cut  off'  a  piece — about  one-third  of  it. 

“  J.  Goulding.”  Water  is  decomposed  by  the 
metals  at  the  common  temperatures  of  the  atmo¬ 
sphere;  its  oxygen  unites  with  them,  and  forms  a 
metallic  oxide,  while  the  hydrogen  escapes.  There 
is  no  loss  of  weight  caused  by  the  metal  being 
exposed  to  the  rain  ;  but  it  is  generally  rendered 
brittle  where  the  oxide  falls  off. 

To  Purify  Common  Sulphuric  Acid. — The  sul¬ 
phuric  acid  of  commerce  may  be  purified  from 
arsenic,  &c.,  which  it  contains,  by  passing  a  cur¬ 
rent  of  hydrosulphuric  acid  gas  through  it ;  and, 
when  the  precipitate  has  fallen,  distil  the  remain¬ 
der  with  a  small  quantity  of  hydrated  peroxide 
of  iron  ;  it  will  then  be  pure  enough  for  chemical 
experiments.  It  is  advisable,  before  putting  the 
acid  into  the  retort,  to  mix  a  few  pieces  of  plati¬ 
num  foil  with  it,  by  which  there  is  no  danger  of 
breaking  the  retort  upon  being  applied. 

R.  W.  B. 

To  malce  Speculum  Metal. — Mr.  Edwards  af¬ 
firms,  that  different  kinds  of  copper  require  dif¬ 
ferent  doses  of  tin  to  produce  the  most  perfect 


852 


THE  PENNY  MECHANIC  AND  CHEMIST. 


whiteness.  If  the  dose  of  Liu  be  too  small ,  which 
is  tin*  fault  most  easily  remedied,  the  composition 
will  be  yellowish;  if  it  be  too  great,  the  composi¬ 
tion  will  be  of  a  grey -blue  colour  aud  dull  ap¬ 
pearance.  He  casts  the  speculum  in  sand,  with 
the  face  downwards  ;  takes  it  out  while  red  hot, 
and  places  it  in  hot  woodashes  to  cool  ;  without 
which  precaution  it  would  break  in  cooling,  Mr. 
Little  recommends  the  following  proportions : — 
32  parts  of  the  best  bar  copper,  4  parts  of  the 
brass  of  pin-wire,  lfi^  of  tin,  and  1J  of  arsenic, 
Silver  he  rejects,  as  it  has  an  extraordinary  ef¬ 
fect  of  snfteuing  the  metal ;  and  he  found  that 
the  compound  was  not  susceptible  of  the  highest 
polish,  unless  it  was  extremely  brittle.  He  first 
melts  the  brass,  and  adds  to  it  about  an  equal 
weight  of  tin.  When  this  mixture  is  cold,  he 
ffut*  it  into  the  copj»er,  previously  fused  with 
black  (lux,  adds  next  the  remainder  of  the  tin. 
and,  lastly  the  arsenic.  This  mixture  he  granu¬ 
lates  by  pouring  into  cold  water,  and  fuses  it  a 
second  time  for  casting. — Dr.  Ure's  D  rtionary 
o  f  Chemistry.  [There  is  another  answer  to  this 
query,  page  320,  No.  40. — Ed.] 

French  Metre,  determined  by  Captain  Katcr, 
to  be  39 '37079  inches. — Phil.  Trane.,  1818, 
p.  109. 

Killogramme ,  computed  by  Dr.  Ure,  to  be 
15133.0000  English  grains. — Dr.  lire's  Die., 
third  edit,  1828,  p.  825. 

Preparation  of  Florentine  Lake. — The  sedi¬ 
ment  of  cochineal,  which  remained  from  the  car¬ 
mine  process,  p.  319,  No.  40,  may  be  boiled  with 
the  requisite  quantity  of  water,  and  the  red  liquor, 
likewise,  that  remained  after  the  preparation  of 
the  carmine,  mixed  with  it,  and  the  whole  precipi¬ 
tated  with  the  solution  of  tin.  The  red  precipi¬ 
tate  must  be  frequently  edulcorated  with  water. 
Exclusively  of  this,  two  ounces  of  fresh  cochineal 
and  one  of  crystals  of  taitar,  are  to  be  boiled  with 
a  sufficient  quantity  of  water,  poured  off  clear, 
precipitated  with  the  solution  of  tin,  and  the  pre¬ 
cipitate  washed.  At  the  same  time,  two  pounds 
of  alum  are  also  to  be  dissolved  in  water,  preci¬ 
pitate?!  with  a  lixivium  of  potash,  and  the  white 
earth  repeatedly  washed  with  boiling  water.  Fi¬ 
nally,  both  precipitates  are  to  be  mixed  together 
in  their  liquid  state,  put  upon  a  filter,  and  dried. 
For  the  preparation  of  a  cheaper  kind,  instead  of 
cochineal,  one  pound  of  Brazil  wood  may  be  cm 
ployed  in  the  preceding  manner. 

Process  for  Making  Lake  from  Madder. — For 
the  following  process,  the  Society  of  Arts  voted* 
Sir  H.  C.  Englefieid  their  gold  medal : — Enclose 
two  ounces  troy,  of  the  finest  Dutch  crop  madder, 
in  a  bag  of  fine  and  strong  calico,  large  enough  to 
hold  four  limes  as  much-  Put  it  into  a  large 
marble  or  porcelain  mortar,  and  pour  on  it  a  pint 
of  clear  spit  water,  cold.  Press  the  bag  in  every 
direction,  and  pound  and  rub  it  about  with  a 
pestle,  as  much  as  can  be  done  without  tearing  it; 
and  when  the  water  is  loaded  w  ith  colour,  }*otir 
it  off.  Repeat  this  process  till  the  water  comes 
off  but  slightiy  tinged,  for  which  about  five  pints 
will  be  fouqd  sufficient.  Heat  all  the  liquor  in 
»n  earthen  or  silver  vessel  till  it  is  near  boiling, 
^ttd&jsn  pour  it  into  n  large  basin,  into  which  a 
trpy  punre  of  alum,  dissolved  in  a  pint  of  boiling 
soft  wiMir^  has  been  previously  put ;  stir  the  mix 


ture  together,  and,  while  stirring,  pour  in  gently 
about  an  ounce  and  a  half  of  a  saturated  solution 
of  subcarbonale  of  potass.  Let  it  stand  till  cold 
to  settle;  pour  off  the  clear  yellow  liquor;  add  to 
the  precipitate  a  quart  of  boiling  soil  water,  stir¬ 
ring  it  well,  and,  w  hen  cold,  separate  by  filtra¬ 
tion  the  lake,  which  should  weigh  hall -an -ounce. 
If  less  alum  be  employed,  the  colour  will  lie 
somewhat  deeper ;  with  less  than  three-fourths  of 
an  ounce,  the  whole  of  the  colouring  matter  w  ill 
not  unite  with  the  alumina.  Fresh  madder  root 
is  equal,  if  not  superior,  to  the  dry.  Almost  all 
vegetable  colouring  matter  may  be  precipitaU-d 
into  lakes,  more  or  less  beautiful,  by  means  of 
alum  or  oxide  of  tin. — Ure's  Die.  of  Chemistry, 
third  edit. 

“  A.  C.  S."  In  vol.  2,  page  42,  of  the  Penny 
Mechanic,  he  will  find  a  description  of  the  ap¬ 
paratus,  with  engravings,  necessary  for  making 
aftd  collecting  the  gases.  Red  and  blue  inks, 
pages  230,  232,  vol.  3. 

“  W.  F.  Whitten”  can  procure  photogenic  pa¬ 
per  in  packets,  1«.  and  2s.  lid.  Fixing  liquid  for 
ditto,  in  bottles,  1*.  and  1*.  (id.  each,  at  Palmer’s, 
103,  Newgate  Street  R.  W.  Bkcclsy. 

TO  CORRESPONDENTS. 

T.  P.  will  pc  recite  Unit  we  have  given  a  separate 
article  on  fluoric  acid.  It  mag  be  obtained 
pure  of  Allen,  Plough  Court,  Lombard  Street. 

V.  A.  X.  K.  will  find  a  full  description  of  the 
Daguerreotype  process  in  Nos.  43  and  45, 
vol.  4,  of  the  Penny  Mechanic. 

W.  H.  C  — It  must  be  either  the  finest  olive  oil, 
or  oil  of  almond *. 

A  Hairdresser. — The  following  mixture  is  a  very 
good  one  for  making  the  hair  curl  or  grow : — 
Take  of  prepared  lard,  4  ounces;  best  olive  oil , 

1  ounce.  Melt  together,  and  stir  well  in  until 
cold,  essence  of  bergamot,  1  drachm,  tincture 
of  caniharides,  4  ounce.  Any  other  scent  may 
he  substituted  for  bergamot,  if  preferred. 

A  Young  Chemist  asks,  does  chlorate  of  potash 
consist  of  chloric  acid  and  potash,  or  of  chlo¬ 
rine  and  potash  ?  We  giv<t  him  the  process  ge¬ 
nerally  adopted  Jor  making  it,  which  is  as  fol¬ 
lows : — Mix  together  3  lbs.  of  common  salt, 
and  2  lbs.  of  manganese ,  and  add  to  it  2  lbs.  of 
oil  of  vitriol,  previously  diluted  icith  a  sufficient 
quantity  of  water.  Distil  into  a  receiver  con¬ 
taining  d  ounces  of  fiearlash,  dissolved  in  3 
pints  of  water.  When  the  distillation  is  over, 
n'aporate  the  liquid  in  the  reccityr  but  very 
slowly,  and  tn  the  dark,  when  the  chlorate  or 
orymuriale  of  potash  will  crystallize.  Chlo¬ 
rate  of  potash  expiate*  when  struck,  rubbed 
hard  with  sulphur,  or  when  dropped  into  acids. 

Rereived  E.  Ledger — M.  E  — W  H.  K.  W. — 
W.  J.  Isled.  Brighton — O.  S.,  Jun. — A.  A.  M. 
— E.  Rowland — A.  L.  S. 

London:  Printed  at  “TneCiTT  Paxes, ’*  I,  Long 
Lane,  Aldersgate,  by  D.  A.  Dodd  met  (to  whom 
Books  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid!; 
published  every  Saturday,  by  O.  Btiats,  Holy- 
well  .Street,  Strand;  and  may  be  had  of  alt 
Booksellers  and  Newsmen  in  Town  and  Country- 
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.SIR  FREDERICK  TRENCH’S  PRO¬ 
POSED  RAILWAY  ALONG  THE 
BANK  OF  THE  THAMES. 

(See  Engraving,  front  page.) 

Annexed  we  present  our  readers  with  an 
engraving,  copied  from  one  which  accom¬ 
panies  the  letter  of  Sir  E.  \Vr .  Trench  to 
Viscount  Duncannon,  representing  his 
proposed  plan  for  constructing  a  railway 
along  the  embankment  of  the  Thames, 
from  I.ondon  Bridge  to  Hungerford  Mar¬ 
ket.  The  honourable  member  has  clear¬ 
ly  shown  in  his  letter,  and,  from  the  esti¬ 
mates  which  he  has  given,  that  the  plan 
is  not  only  feasible,  but  would  really  pro¬ 
duce  a  large  surplus  income  of  more  than 
]  00,000/.  ;  or,  if  taken  at  the  lowest  valu¬ 
ation — viz.  twenty  years’  purchase,  a  sur¬ 
plus  capital  of  more  than  two  millions. 
Now,  even  supposing  that  such  a  plan,  if 
carried  into  effect,  would  pay  interest  of 
capital  and  all  expenses,  ought  not  every 
inhabitant,  who  is  anxious  for  the  im¬ 
provement  and  embellishment  of  the  me¬ 
tropolis,  and  especially  for  increasing  the 
grandeur  and  beauty  of  the  finest  river  in 
Europe,  to  petition  for  its  adoption  ?  We 
trust  the  Government  will  not  allow  the 
proposal  for  such  an  important  national 
undertaking  to  be  abandoned,  without 
really  going  into  the  subject,  in  order  to 
ascertain  its  certain  practicability;  and 
that  the  honourable  member,  who  has  so 
warmly  and  patriotically  taken  it  up,  will 
not  cease  to  urge  it  upon  them,  and  to 
continue  his  praiseworthy  endeavours  for 
the  accomplishment  of  so  highly  desirable 
a  work.  We  copy  his  speech  in  the  House 
of  Commons,  from  Hansard’s  “  Parlia¬ 
mentary  Debates,”  which  will  give  our 
readers  a  better  idea  of  his  proposal. 

Speech  of  Sir  Frederick  IV.  Trench,  M.P. , 
in  the  House  of  Commons ,  on  June  10///, 
1MI. 

Sin  F.  Trpnch  rose,  pursuant  to  no¬ 
tice,  to  move  the  re-appointment  of  the 
Select  Committee  on  Thames  Embank¬ 
ment,  for  the  purpose  of  considering  evi¬ 
dence  in  support  of  a  plan  to  form  upon 
the  embankment  a  quay  of  communica¬ 
tion  from  Blackfriars  Bridge  to  Hunger- 
ford  .Market;  the  whole  expense  of  which 
can  be  provided  for  by  a  railroad  between 
the  same  termini,  without  any  demand 
for  the  public  money,  or  any  reference  to 
the  value  of  the  land  recovered  from  the 
river.  The  Hon.  Member  said,  that  from 
the  report  ot  the  Committee  appointed 
last  year,  it  appeared,  that  in  consequence 
of  the  works  connected  with  the  erection 
ot  the  new  Condon  Bridge,  the  terrace  on 


which  the  Houses  of  Parliament  were 
building,  and  other  extensive  alteration* 
in  the  river,  a  quantity  of  mnd  and  rub¬ 
bish  had  accumulated,  which,  besides 
causing  Inconvenient  and  irregular  deeps 
and  shallows,  had,  from  vegetation  spring¬ 
ing  up  on  the  accumulated  material,  caus¬ 
ed  an  unwholesome  and  polluted  atmo¬ 
sphere  along  the  banks  of  the  river.  The 
gentlemen  of  the  City,  it  appeared,  were 
afraid  of  the  expense  requisite  to  carry  the 
desired  improvement  into  effect.  The 
Hon.  Member  observed,  that,  in  the  Com¬ 
mittee  of  last  year,  evidence  had  been  given 
of  this  fact,  that  the  mud  in  the  river  had 
accumulated  on  each  side  to  a  very  great 
extent;  that  in  some  places  vegetation  had 
actually  commenced,  and  which  was  well 
manured  from  the  filthy  sewers,  and  that, 
in  short,  the  atmosphere  in  the  immediate 
neighbourhood  of  the  banks  was  polluted 
almost  to  infection.  The  navigation  of 
the  river  had  been  also  very  much  impeded 
by  the  removal  of  the  old  London  Bridge. 
Where  the  river  was  narrow,  the  depth 
had  increased,  but  where  it  was  wide, 
shoals  had  been  formed,  upon  which  the 
hacks  of  barges  were  very  frequently 
broken  ;  this  circumstance  also  had  the 
effect  of  keeping  barges  waiting  the  tide 
for  two  or  three  hours,  the  result  of  which 
was,  that  often  a  whole  day  was  lost,  and 
great  expense  inctirred.  By  the  plan  pro¬ 
posed,  no  injury  would  be  done  to  any 
persons  engaged  on  the  river,  such  as 
boatmen  or  bargemen  ;  on  the  contrary, 
they  would  he  enabled  to  navigate  the 
river  at  periods  when  they  could  not  do  so 
at  present,  for  a  number  of  shoals  would 
be  removed,  and  the  whole  bed  of  the 
river  deepened.  No  existing  accommoda¬ 
tion  would  he  interfered  with,  the  mer¬ 
chant  would  go  to  his  wharf  as  at  present, 
and  the  coal-barges,  if  they  chose  it,  would 
lie  as  before,  upon  their  soft  mud.  1  he 
adoption  of  a  plan  for  such  a  quay,  would 
he  a  great  improvement  to  the  metropolis, 
and  it  would  greatly  facilitate  the  commu¬ 
nication  between  one  part  of  the  town  and 
another.  He  was  aware  that  the  Chan¬ 
cellor  of  the  Exchequer  had  refused  to 
make  any  advance  of  the  public  money  for 
this  purpose  ;  hut  he  was  not  surprised  at 
this,  as  the  Right  Hon.  Gentleman  had 
so  little  at  his  disposal.  He  (Sir  F.  Trench), 
having  regarded  the  subject  as  a  most  im¬ 
portant  one,  and  finding  that  the  Chan¬ 
cellor  of  the  Exchequer  was  not  disposed 
to  aid  in  carrying  out  the  plan  which  had 
been  suggessed  for  removing  these  ob¬ 
structions;  finding,  also,  that  the  Com¬ 
mittee  had  not  been  re-appointed,  and  be¬ 
ing  apprehensive  that  the  land  which  he 
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proposed  to  be  redeemed  from  the  river 
might  pass  into  the  hands  of  private  com¬ 
panies — laid  the  plan  before  Lord  Dun- 
cannon,  as  the  head  of  the  Woods  and 
Forests,  and  his  Lordship,  after  two  or 
three  days’  consideration,  had  come  to 
the  opinion,  that  it  was  not  only  apractic- 
able,  but  a  desirable  one.  That  noble 
Lord  said,  he  thought  he  could  not  ori¬ 
ginate  it  himself,  but  that  it  should  be 
submitted  for  discussion  to  Parliament. 
He  (Sir  F.  Trench),  at  the  desire  of  that 
noble  Lord,  had  obtained  the  opinion  of 
those  eminent  engineers,  Sir  F.  Smith  and 
Mr.  Walker,  who  both  concurred,  that  the 
plan  was  not  only  practicable,  but  might 
be  executed  with  profit,  and  put  into  the 
hands  of  Government  a  large  sum  of  mo¬ 
ney  for  the  farther  improvement  and  em¬ 
bellishment  of  the  Metropolis  on  the 
southern  side  of  the  river  Thames.  He 
did  not  wish  to  carry  the  subject  farther 
at  present,  than  to  obtain  the  evidence  of 
those  two  gentlemen  upon  the  plan  which 
he  had  suggested,  in  order  that  it  might 
be  submitted  to  the  Government  in  a  pro 
per  and  complete  form  ;  for  it  was  by  the 
Government,  and  not  by  a  public  company, 
he  wished  to  see  this  project  carried  into 
effect.  The  railroad  could  be  readily  car¬ 
ried  along  the  embankment,  and  the  pro¬ 
fits  arising  from  it  would  be  enormous ; 
while  the  expense  would  be  comparatively 
trifling.  He  had  made  some  calculations 
on  the  subject,  and  he  found,  if  the  charge 
was  made  at  tic/.  for  railroad  conveyance 
from  Hungerford  to  Blackfriars,  four  car¬ 
riages  going  each  way,  and  carrying  each 
trip  forty-eight  passengers,  the  gross  re¬ 
ceipt  in  one  year  would  be  104,832/., 
which,  at  twenty  years’  purchase,  repre¬ 
sents  a  capital  of  2,098,640/.,  leaving  a 
million,  at  the  disposal  of  the  Government, 
to  be  applied  to  the  improvement  of  the 
banks  of  the  river,  and  the  embellishment 
of  the  Metropolis.  If  the  charge  were 
but  3 d.,  still  there  would  be  500,000/.  at 
the  disposal  of  the  Government,  and  the 
works  all  completed  and  paid  for  ;  and  he 
was  satisfied,  that  if  the  railway  were  ex¬ 
tended  to  London  Bridge,  the  profits 
would  be  doubled.  By  such  a  plan,  a 
gentleman  might  be  carried  from  London 
Bridge  to  Hungerford  Market  in  less  than 
four  minutes,  and  the  railway  would  work 
in  fog  and  frost  when  the  steamers  could 
not,  and  the  omnibuses  could  not ;  and 
when  the  Brighton  and  Kentish  railways 
are  brought  to  London  Bridge,  gentlemen 
may  imagine  what  an  accession  of  passen¬ 
gers  there  will  be  ;  and  what  an  accom¬ 
modation  to  the  railroad  travellers,  in¬ 
stead  of  struggling  slowly  through  crowd¬ 


ed  streets-  for  half-an-hour  or  an  hour,  to 
be  carried  from  London- Bridge  to  Char¬ 
ing  Cross  in  four  minutes.  In  addition 
to  the  favourable  opinion  of  the  two  en¬ 
gineers  he  had  mentioned,  Mr.  Bidder, 
once  known  as  the  celebrated  calculating 
boy,  had  gone  over  the  figures  with  him, 
and  had  no  doubt  of  their  accuracy.  When 
he  explained  to  the  noble  Lord  at  the  head 
of  Woods  and  Forests,  the  great  beauty 
and  utility  of  his'plan,  that  noble  Lord 
said  he  heartily  wished  it  was  in  opera¬ 
tion  ;  for  Mr.  Barry,  the  architect  of  the 
New  Houses,  was  constantly  complaining 
of  the  inconvenience  and  expense  of  carry¬ 
ing  off  the  rubbish  by  barges.  The  Hon. 
Gentleman  concluded  by  saying,  that  he 
hoped  the  House  would  accede  to  his  mo¬ 
tion,  as  he  intended  to  go  no  farther  at 
present  than  obtain  information  on  the 
subject. 

Description  of  the  Engraving. 

A  to  b,  St.  Paul’s,  from  the  river,  as  it 
may  be  opened  by  a  part  of  the  surplus 
fund,  to  arise  from  the  profit  of  the  rail¬ 
way  and  colonnade. 

c,  colonnade,  thirty  feet  wide  (Black- 
wall  is  but  twenty-six  feet  wide),  thirten 
feet  six  inches  high,  with  platform  for 
railroad  carriages  at  top,  and  promenade 
underneath. 

r>,  high  water,  by  the  Trinity  Standard. 

E,  the  half  tide  ditto. 

F,  low  water,  ditto. 

G-  g,  rough  or  rusticated  wall,  with 
stringcourse  at  half  its  height,  and  batter¬ 
ing  out  at  bottom. 

H,  wall  thrown  into  arches  as  specimen. 


i,  section  of  the  embankment  and  plat¬ 
form  for  the  rail  carriages 

k,  space  for  carriage- road,  wharfs, 
warehouse,  houses,  docks  or  open  mud- 
banks,  as  the  case  may  be. 


The  evaporation  of  ether  from  the  bulb  of  a 
thermometer,  will  lower  it  from  40°  to  25°  A 
phial  of  water  wrapped  in  cotton,  and  frequent  y 
wet  with  ether,  will  freeze,  by  the  motion  trans¬ 
ferred  to  the  vapour. 
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DESCR I PT I V K  < E( ) LOGY . 

No.  XVIII. 

SALIFEROUS  SYSTEM.* 

This  system  has  been  divided  into  two 
divisions,  viz. 

In.  Magnesian  Limestone;  thickness 
100  yards. 

Red  sandstone. 

Marl  slate. 

Magnesian  limestone. 

Gypsum  red  marls. 

Knottingley  limestone- 

2nd.  New  lied  Sandstone  ;  thickness 
300  yards. 

Conglomerates  and  sandstones. 

Red  and  white  sandstones  and  marls. 

Coloured  marls,  gypsum,  and  rock  salt. 

MAGNESIAS  LIMESTONE. -f- 

This  rock,  which  is  the  most  important 

of  the  first  division,  is  seen  to  greatest 

perfection  in  England  between  the  livers 

Tyne  and  Tees,  between  the  rivers  Wharf 

and  Dun,  and  between  this  last  river  and 

Nottingham.  Between  the  Dun  and 

Wharf,  and  for  some  space  N.  and  S.  of 

these  rivers,  this  limestone  occurs  in  two 

rocks  separated  from  each  other  by  beds 

of  red  and  bluish  clay,  with  gypsum  ;  but 

in  the  northern  and  southern  parts,  this 

difference  does  not  occur.  Of  the  two 

limestones  thus  separated,  the  upper  one 

has  but  a  limited  extent  ;  the  lower  one. is 

almost  uninterrupted  from  between  the 

Tyne  nearly  to  the  Trent.  The  upper 

rock  is  about  twelve  yards  thick  ;  the 
-  • 

lower  one  reaches  fifty,  or,  perhaps,  in 
some  cases,  100  yards  ;  the  upper  one  con¬ 
tains  almost  no  magnesia,  and  lime  burnt 
from  it  is  extensively  employed  in  agri¬ 
culture;  the  lower  one  is  very  often  com¬ 
posed  of  atomic  aggregations  of  carbonate 
of  magnesia,  and  both  as  stone  and  when 
burnt  to  lime,  is  more  useful  in  building. 
Some  of  the  best  building  stone  of  this  de¬ 
scription  is  dug  in  the  quarries  of  Hud¬ 
dleston,  Broadsworth,  and  \\  armsworth.^ 

•  The  Unn  sali teams  is  formed  on  the  same 
model  os  carboniferous,  See.,  salt  (Latin,  so  1)  be¬ 
ing  the  characteristic  portion  of  its  couqioncni 
masses.  The  equivalent  tertns  are — new  red 
sued  tone  system,  from  the  prevalence  of  a  parti¬ 
cular  colour  in  the  sandstones  and  clays ;  and 
porcililic  system,  from  the  v  arums  colours  of  the 
rocks. 

t  Socalled,  because  it  contains  a  large  quantity 
of  magnesia. 

t  B<rtryoidal  masses  (i.  e.  masses  like  a  cluster 
ol  grape*)  of  fetid  limotonc,  deyoid  of  magnesia, 


A  further  state  of  arrangement  of  tho 
materials  of  this  rock,  is  noticed  in  several 
localities  between  the  Aire  and  the  Dun, 
where  rocks  assume  locally,  and  for  limit¬ 
ed  areas,  the  oolitic  texture;  and,  finally, 
as  one  of  the  most  valuable  building  stones 
in  the  range  of  the  magnesian  limestone, 
may  be  signalized  the  white  limestone  of 
Koche  Abbey,  which,  in  that  noble  ruin, 
has  stood  the  ravages  of  time  better  than 
almost  any  freestone”  of  the  north  of 
England. 

Farther  south,  the  grain  of  the  rock 
changes  ;  it  becomes  continually  more  and 
more  crystalline,  and,  from  Bolsover*  to 
Nottingham,  the  magnesian  limestone 
maybe  described  as  a  real  dolomite, -J*  par¬ 
tially  debased  by  small  admixtures  of  sand. 
It  is  quarried  for  building,  also  for  floor¬ 
ing  and  staircases. 

A  crystalline  structure  of  this  limestone 
rock  is,  however,  not  confined  to  the 
southern  portion  of  its  range,  though  there 
it  is  manifested  in  connexion  with  very 
useful  qualities  in  architecture.  In  the 
county  of  Durham  we  find  it  exhibited  in 
the  purely  calcareous  rocks  of  Hawthorn 
Hive,  near  Easington,  in  the  romantic, 
contorted,  and  broken  cliffs  and  pinnacles 
of  Marsden,  and  in  the  singular  coral- 
loidal  quarries  of  Building  Hill. 

Thus  various  are  the  aspects  of  the  mi¬ 
neral  aggregation  of  the  magnesian  lime¬ 
stone  of  England.  These  diversities  be¬ 
long  almost  exclusively  to  the  lower  rock; 
for  the  upper  laminated  non-maguesian 
portion  is  usually  of  an  uniform  dose  tex¬ 
ture,  except  in  the  lower  beds,  which  are 
somewhat  cellular,  and  of  little  value  to 
the  lime-burner,  at  Knottingley. 

Colour. — The  general  colour  of  the  mag¬ 
nesian  limestone  (lower  portion)  is  white, 
yellow  of  various  shades,  from  a  bright 
gamboge  to  a  light  straw  colour,  rich  pale 
brown,  or  reddish;  while  the  upper  rock 
is  commonly  of  a  grey,  smokey,  or  pur¬ 
plish  blue. 


iu  balls,  varying  from  the  size  of  n  pea  to  two 
feet  iu  diameter,  imbedded  in  a  soft,  marly,  mag¬ 
nesian  limestone  ;  are  found  near  Hartlepool, 
Durham. 

*  The  magnesian  limestone  of  Bolsover  Moor 
and  its  neighbourhood,  was  considered  by  tire 
Commissioners  ns  the  most  fit  and  proper  mate¬ 
rial  to  be  employed  iu  the  construction  of  the  new 
Houses  of  Parliament.  Bolsover  Moor  is  an  un¬ 
cultivated  and  rocky  waste,  in  the  parish  of  Bol¬ 
sover,  in  Derbyshire,  a  short  distauce  north  of 
Mansfield,  ami  is  the  property  of  Karl  Bathurst. 
Weight  of  cubic  foot  of  limestone,  iu  its  ordinary 
stule,  16  lbs.  1 1  oz. 

■f  This  word  is  derived  from  the  surname  of  a 
celebrated  Trench  geologist,  Dolomieu. 
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Organic  Remains. — In  this  respect,  this 
rock  shows  an  extreme  analogy  with  the 
carboniferous  system. 

Ores. — Galena  is  the  only  ore  that  Mr. 
Winch  observed  in  this  limestone. 

IMPROVED  GEAR  FOR  PLOUGHS. 
Fig.  1. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sin, — In  different  places  in  England, 
where  the  two-wheel  ploughs  are  in  use,  I 
think  the  following  plan  an  important  im¬ 
provement  as  regards  the  construction  of 
the  gear.  In  the  common  plough  gear, 
the  furrow-wheel  is  always  of  larger  di¬ 
ameter  than  the  land-wheel,  in  order  to 
keep  the  plough  in  a  perpendicular  posi¬ 
tion  when  at  work.  Rut,  it  must  be  ob¬ 
served,  that  the  action  of  the  gear,  when 
so  constructed,  must  be  very  irregular,  in 
consequence  of  the  different  diameters  of 
the  wheels,  as  they  in  reality  form  the 
fraction  of  a  cone,  the  greater  diameter  of 
which  is  about  22  in.,  and  the  diameter  of 
the  lesser  base  15  ditto,  and  the  length 
30  in.  (which  is  about  the  distance  of  the 
wheels  from  each  other  on  the  ground),  so 
that  the4wheels,  were  they  not  kept  in  a 
straight  course  by  the  way-trees ,  would 
describe  a  circle  about  lb  ft.  in  diameter; 
for  from  22  —  15  =  7,  and  as  7  ;  30  !  ;  22 
to  94,  near  the  semi-diameter  of  the  circle 
in  inches,  or  the  length  of  the  cone,  so 
that  the  land-wheel  must  be  often  dragged 


along  the  ground  to  keep  pace  with  the 
opposite  side,  and  the  resistance  anything 
but  regular  to  the  horses. 

In  the  improvement  which  I  am  about 
to  describe,  the  wheels  are  of  equal  diame¬ 
ter,  and  the  axle  is  bent  in  the  form  of  a 
crank  (say  inches),  immediately  at  the 
furrow  end  of  the  axle  bed,  the  gear- 
staves  will  then  stand  in  the  same  posi¬ 
tion  as  when  the  common  wheels  are  in 
use,  and,  it  is  evident,  the  action  must  be 
more  uniform.  The  line  of  traction,  cer¬ 
tainly,  will  be  a  little  different,  in  conse¬ 
quence  of  the  centres  of  the  wheels  being 
in  an  inclined  position,  but  very  trifling 
when  compared  with  the  gear  now  in  use. 

Fig.  I  is  a  representation  of  the  com¬ 
mon  plough  gear;  and  fig.  2  shows  the 
improved  ditto.  It  will  be  seen  that  the 
axle  is  bent  at  a,  so  that  the  line  of  the 
axle-bed  is  the  same  distance  as  in  fig.  1, 
from  the  ground. 

Your  obedient  servant, 

G.  F.  B. 

IMPROVED  FUNNEL  FOR  FILTER¬ 
ING  APPARATUS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Observing  in  your  last  an  apparatus 
for  filtering,  I  am  induced  to  send  you  a 
drawing  of  a  funnel,  which  answers  ex¬ 
tremely  well,  where  it  is  desirable  to  pre¬ 
vent  evaporation,  as  in  the  case  of  filter¬ 
ing  tinctures,  or  any  spirituous  infusion. 
If  you  judge  it  worthy  of  insertion  in  your 
valuable  Magazine,  it  will,  perhaps,  be 
found  of  service  to  some  one  of  your  expe¬ 
rimenting  correspondents. 

I  remain  yours,  &c., 

A.  L.  S. 

The  figure  represents  a  section  of  a  fun¬ 
nel  made  of  tin,  and  nearly  resembling 


such  as  are  in  general  use.  In  the  inte¬ 
rior  are  four  small  tin  tubes,  three  of 
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which  are  represented  by  the  letters  ttx; 
they  are  open  at  each  end,  to  allow  the  air 
contained  In  the  bottle  to  escape  as  the 
fluid  descends.  The  funnel  is  fitted  closely 
with  a  cover,  c,  also  of  tin.  To  use  it,  tlie 
smaller  portion  of  the  funnel  is  fitted 
tightly  into  the  neck  of  the  bottle  intended 
to  receive  the  tincture;  it  is  made  to  fit 
tight,  if  not  large  enough,  by  wrapping  a 
piece  of  rag,  &c.,  round  it.  The  cover, 
then,  having  been  removed,  the  filtering 
paper  is  to  be  placed  in  the  space,  F  E,  and 
the  fluid  intended  to  be  filtered  poured  on 
it;  the  lid  should  then  he  replaced,  and 
the  whole  left  at  rest  till  the  fluid  has 
passed  through  into  the  bottle.  This  ap¬ 
paratus  answers  well  for  filtering  the  var¬ 
nish  used  in  lacquered  work,  as,  that  be¬ 
ing  made  with  rectified  spirit,  a  great  deal, 
consequently,  is  wasted,  when  run  through 
a  filter  placed  in  a  common  funnel.  The 
above  apparatus  can  be  made  by  any  tin¬ 
man  for  about  1#. 


ST.  ANNE’S,  LIME  HOUSE/ *RELI" 
GIOU8  AND  USEFUL  KNOW¬ 
LEDGE  SOCIETY. 

We  perceive,  by  a  bill  with  which  a  cor¬ 
respondent  has  favoured  us,  that  the  above 
Society  has  just  been  established  under 
very  favourable  auspices.  Its  object  is  to 
afford  to  its  members  the  means  of  acquir¬ 
ing  religious  and  useful  knowledge,  by 
the  establishment  of  a  library  and  reading 
room  for  tlieir  use;  by  organising  classes 
for  mutual  instruction,  and  by  procuring 
the  delivery  of  occasional  lectures  on  such 
subjects  as  may  be  considered  most  inter¬ 
esting  and  instructive. 

We  are  at  all  times  glad  to  notice  the 
formation  of  institutions  of  this  kind, 
which  have  for  their  object  the  instruc¬ 
tion  and  advancement  of  the  middling  and 
working  classes ;  and  as  this  one  appears 
to  he  warmly  supported  by  several  influ¬ 
ential  persons  in  the  neichbourhood, there 
can  he  no  doubt  of  its  benevolent  designs 
being  fully  carried  out.  The  first  lecture 
was  delivered  on  Wednesday,  September 
22,  by  the  Rev.  R.  Rawlins,  M.A. 


MISCELLANEA. 

To  Purify  Mercury  for  a  Barometer. — Mer¬ 
cury,  in  a  Mate  of  great  purity,  is  very  essential 
to  a  good  barometer.  It  is  generally  purified  by 
distillation  ;  but  as  this  o|>crutinn  may  not  be 
convenient  to  some,  I  will  mention  I >r.  Priest¬ 
ley's  mode  of  jsirifying  it,  which  is  remarkable 
for  its  simplicity,  and  has  an  excellent  effect  Let 
a  strong  ten  or  twelve-ounce  phial,  with  a  ground 


stopjicr,  be  n  quarter  filbti  with  the  mercury  to 
be  purified ;  put  in  the  stopper, 'hold  the  Untie, 
inverted,  with  both  hands,  and  shake  it  violently, 
by  striking  the  hand  that  supports  it  against  the 
knee.  After  twenty  or  thirty  strokes,  take  out  the 
stopper,  and  blow  into  the  phial  with  a  pair  of 
bellows,  to  change  the  air.  If  the  mercury  is  not 
pure,  the  surface  will  become  black  in  a  short 
time,  and,  if  very  foul,  the  black  coat  will  appear 
coagulated.  Invert  the  phial,  stopping  it  with 
the  finger,  and  let  out  the  running  mercury.  Put 
the  coagulated  part  into  a  cup  by  itself,  and  press 
it  repeatedly  with  the  finger,  so  as  to  get  out  the 
mercury  entangled  in  it.  Put  both  portions  of 
mercury  into  the  phial  again,  and  repeat  the  pro¬ 
cess  till  no  more  black  powder  separates.  After 
the  mercury  has  been  thus  purified  from  its  ad¬ 
mixture  of  baser  metals,  it  should  bg  boiled  for 
about  a  quarter  of  an  hour,  to  free  it  from  the 
moisture  wlueh  it  is  apt  to  contain.  It  may  then, 
when  nearly  cool,  be  poured  into  the  tube  (which 
must  be  perfectly  dry,  well  cleaned,  and  rather 
warm),  till  it  reaches  to  within  two  inches  of  the 
top  ;  then,  to  free  it  from  any  air  which  may  be 
entangled  in  it,  hold  it,  with  the  sealed  end  low¬ 
est,  in  an  inclined  position,  over  a  chafiing-dish 
of  burning  charcoal  placed  near  the  edge  of  the 
table,  in  order  that  all  parts  of  the  tube  may  be 
exposed  successively  to  the  action  of  the  fire.  The 
scaled  end  is  at  first  gradually  presented  to  the 
fire,  and  the  other  parts  in  slow  succession.  The 
tube  must  now  be  filled  to  the  brim  ;  the  open 
end  mast  then  be  stopped  with  the  finger,  which 
must  be  held  upon  it;  that  end  is  plunged  into  a 
basin  of  mercury.  The  finger  must  then  1*  taken 
away,  and  the  tube,  being  held  vertically,  the 
mercury  in  it  will  remain  suspended,  at  the 
height  of  twenty-nine  or  thirty  inches,  or  what¬ 
ever  balances  the  pressure  of  the  atmosphere  at 
the  time.  E.  L. 

Cave  of  Doonminalla. — I  had  visited  this  cave 
on  a  former  occasion,  and  under  circumstances 
very  ditferent  indeed  from  the  present ;  it  was 
then  in  the  very  worst  period  of  the  most  incle¬ 
ment  autumn  dial  has  been  remembered  in  Ire¬ 
land.  Now  the  entrance  was  effected  without  any 
difficulty,  in  the  midst  of  calm  and  sunshine,  and 
we  had  an  opportunity  of  admiring,  in  this  great 
cavity,  the  magnificent  contrast  of  light  and 
shade,  and  the  soft  harmonious  sigh  of  the  sea,  as 
it  breathed  out  its  gentleness  along  the  distant  re¬ 
cesses  of  this  hall  of  Neptune ;  there  was  note 
nothing  within  that  was  alarming  or  repulsive. 
On  a  former  occasion,  the  cormorant,  driven  in 
from  the  foaming  sea,  despairing  of  its  rapper, 
was  flapping  its  dark  wing,  and  uttering  its  un¬ 
couth  shriek,  as  our  boat  scared  it  from  where  it 
stood  brooding.  Now  the  nasty  bitd  was  far 
away,  fishing ;  no  sound  was  heard  to  break  upon 
the  ocean  murmur,  but  the  cooing  of  the  pigeon, 
as  it  courted  its  mote  on  the  ledges  of  the  lofty 
dome.  And  then,  what  a  look  out !  If  ever  any 
one  wishes  to  look  forth  upon  a  glorious  prospect, 
let  him  betake  himself  to  a  cave,  stand  back  far 
from  its*  entrance,  and  then  observe.  I  wish  I 
had  wune  Turner  with  me  now ;  not  a  mere 
draughtsman — black  lead  won't  do,  I  must  have 
a  colourist — I  must  have  one  who  can  catch  tints, 
and  make  the  varying  bloom  and  blushes  of  ua- 
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tare  his  own.  What  a  glorious  picture  he  might 
here  create !  The  interior  cavern,  with  all  its 
ledges,  recesses,  and  buttresses,  relieved  or  shaded ; 
its  swelling  dome  decorated  with  the  wild  fret¬ 
work  and  fantastic  tracery  of  nature,  coloured 
with  ochres,  lichens,  and  marine  parasites ;  and 
these,  moreover,  whitened  and  yellowed,  and 
made  to  look  similar,  in  colour  and  form,  by  the 
absence  of  light ;  here  sparkles  of  crystal,  there 
white  masses  of  quartz  rock ;  even  the  very  ex¬ 
uviae  of  the  sea  birds,  as  they  stained  the  strata, 
adding  to  the  variety,  and  making  a  portion  of 
the  harmonious  keeping  of  this  great  visible  ob¬ 
scure  ;  and  then  to  look  out  from  under  the  dis¬ 
tant  dark  arch,  it  cutting  on  the  serene  azure  of 
the  sunny  skv,  the  streak  of  the  evening  sun,  a 
line  of  molten  silver  on  the  green  ocean,  the  mag¬ 
nificent  stags  of  Broadhaven,  seven  in  number, 
seen  just' at  hand,  the  cavern  acting  as  a  sort  of 
picture  tube  to  bring  them  near,  and  add  to  their 
distinctness.  See  how  they  rise,  like  cones  from 
the  water  ;  the  tops-of  marine  mountains  similar 
to  the  reeks  of  M‘GilIicuddy ,  at  Killarney,  or  the 
pins  of  Benabola  in  Connemara,  all  so  like,  and 
yet  so  different — all  exposing  their  manifold  and 
contrasted  stratifications,  as  they  rise  in  different 
inclination  from  the  sea  level ;  here  a  white  line 
of  milk  quartz,  there  a  black  streak  of  shale  or 
basalt.  There  are  no  sea  rocks  I  have  ever  seen 
— and,  I  believe,  I  have  seen  all  around  Eng¬ 
land,  Ireland,  and  a  great  part  of  Scotland — to 
equal  in  beauty  of  form,  elevation,  and  singularity 
of  grouping,  the  Stags  of  Broadhaven.  And  turn 
your  boat  a  little  to  the  right  side  of  the  cave,  and 
you  will  catch  a  view  of  Kid  Island,  very  elevat¬ 
ed  and  varied  in  its  outline ;  and  you  may,  on 
this  rarely-frequented  and  dangerous  sea,  observe 
the  sun  just  sparkling  on  the  rigging  of  a  vessel 
so  far  off  that  its  hull  is  down,  and  she  knows  she 
has  no  business — no,  not  in  serene  weather — near 
this  iron-bound  coast.  But  enough  of  the  Cave 
of  Doonminalla.  I  have  seen  it  in  weather 
rough  and  smooth,  and,  comparing  it  with  every 
other  sea-worn  cavern,  it  is  decidedly  the  grand¬ 
est,  because  in  height,  breadth,  and  capacity,  it  is 
more  like  the  dome  of  a  great  temple. 

Thunder  Storms. — The  safest  situation  during 
a  thunder  storm  is  the  cellar  ;  for  when  a  person 
is  below  the  surface  of  the  earth,  the  lightning 
must  strike  it  before  it  can  reach  him,  and  will, 
in  all  probability,  be  expended  on  it.  Dr.  Frank¬ 
lin  advises  persons  apprehensive  of  lightning  to 
sit  in  the  middle  of  a  room — not  under  a  metal 
lustre,  or  any  other  conductor — and  to  lay  their 
feet  upon  another  chair.  It  will  be  safer  still,  he 
adds,  to  lay  two  or  three  beds  or  mattresses  in 
the  middle  of  the  room,  and,  folding  them  double, 
to  place  the  chairs  upon  them.  A  hammock, 
suspended  by  silk  cord,  would  be  an  improve¬ 
ment  upon  this  apparatus.  Persons  in  the  fields 
should  prefer  the  open  parts  to  the  vicinity  of 
trees,  <fcc.  The  distance  of  a  thunder  storm,  and, 
consequently,  the  danger,  is  not  difficult  to  be 
ascertained.  As  light  travels  at  the  rate  of  about 
06,420  leagues,  or  nearly  200,000  mile^  in  a  se¬ 
cond  of  time,  its  effects  may  be  considered  as  in¬ 
stantaneous  within  any  moderate  distance.  Sound, 
on  the  contrary,  is  transmitted  only  at  the  rate  of 
1142  feet  in  a  second.  By  accurately  observ¬ 


ing,  therefore,  the  time  which  intervenes  between 
the  dash  of  light  and  the  beginning  of  the  noise 
of  the  thunder  which  follows  it,  a  very  accurate 
calculation  may  be  made  of  its  distance — viz. 
when  you  observe  the  lightning,  and  ten  seconds 
elapse  before  you  hear  the  thunder,  then  you  may 
estimate  yourself  only  1.142  feet  fromi'the  dan¬ 
gerous  fluid,  and  the  nearer  to  the  lightning  you 
hear  the  thunder  within  one  second,  you  may 
count  yourselves  in  danger.  By  having  a  know¬ 
ledge  of  these  things,  there  is  no  better  means  of 
removing  apprehensions.  If  the  thunder  rumbles 
seven  seconds,  you  must  be  aware  that  the  elec¬ 
tric  fluid  has  passed  through  space  from  the  at-, 
mosphere  to  the  earth.  There  is  no  danger  to  be 
apprehended  from  the  thunder ;  but  it  operates  as 
a  warning  when  well  calculated. 

To  make  a  Silver  Tree. — Dissolve  silver  in 
aquafortis ;  put  a  few  drops  thereof  on  a  square 
of  glass,  and  lay  thereon  small  wire  of  copper  or 
brass,  previously  formed  into  the  shape  of  a  tree, 
with  its  branches.  After  lying  an  hour  or  two, 
a  beautiful  white  vegetation  will  be  perceptible 
round  the  wire,  which  will  be  partly  covered 
therewith.  Then  wash  it  carefully  with  water, 
put  over  another  square  of  glass,  apply  a  frame 
deep  enough  to  take  the  thickness  of  both,  and 
you  will  thus  have  a  pleasing  ornament  for  a  sit¬ 
ting-room.  J.  R.  J. 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution ,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  Oc¬ 
tober  6,  Rev.  W.  Hincks,  F.L.S.,  F.B.S.E., 
on  Vegetable  Monstrosities.  Friday,  Oct.  &, 
R.  Adams,  on  Optics.  At  half-past  eight  pre¬ 
cisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Thursday, 
Oct.  7,  B.  Blundell.  Esq.,  on  the  Feudal  Sys¬ 
tem.  At  half-past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rother¬ 
hithe. — Monday,  October  4,  General  Quarterly 
Meeting.  At  half-past  eight  precisely. 

Mutual  Instruction  Society,  10,  Great  Tower 
Street,  City. —  Monday,  October  4,  Sidney 
Smith,  Esq.,  on  the  Corn  Laws.  At  half-past 
eight. 


QUERIES. 

I  am  in  the  habit  of  using  chlorine  gas  in  an 
apparatus  where  string  forms  a  net  or  frame  ;  the 
gas,  of  course,  destroys  the  string  ;  is  there  any¬ 
thing  1  could  use  upon  which  the  chlorine  would 
have  no  effect?  M.  E. 

1.  How  is  Davenport’s  electro  magnetic  engine 
made?  2.  How  are  percussion  caps  made?  3. 
Can  iron  and  brass  be  deposited  by  electro-metal¬ 
lurgy,  and  how  ?  Would  the  light  of  an  Argand 
lamp  be  increased  by  passing  air  under  a  slight 
pressure  through  the  flame?  W.  H.  K.  W. 

Should  the  acidulated  water  used  in  galvanic 
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most  uniform  texture,  by  forging,  This  proccaa 
i  .•< rm mu ti i mifld  t/>  several  eminent  Lancashire 


lung  will  a  battery  retain  llie  galvanic  fluid  ? 

E.  L. 

Can  any  of  your  correspondents  give  me  any 
account  of  a  preparation  of  caoutchouc  called 
canutchoucine  ;  and,  if  applied  to  the  arts,  where 
it  can  be  obtained,  ami  the  price?  Also,  the 
price  of  caoutchouc  in  its  cheapest  form  as  im¬ 
ported?  E.  Rowland. 

How  to  extract  the  colouring  matter  out  of  the 
gum  shell-lac,  so  as  to  leave  it  perfectly  white? 

A.  C.  F. 

ANSWERS  TO  QUEIES. 

“  Alpha"  will  find  a  method  of  making  a  solar 
magic  lantern  in  vol.  4,  p.  270. 

(’ante  of  Pain  on  Touching  the  Common  Nettle. 
— If  “  R.  W.  Beckley"  will  examine  the  under 
side  of  the  leaf  of  the  nettle,  he  will  find  it  is  co¬ 
vered  with  a  number  of  short  hairs,  each  of 
which  has  at  its  base  a  small  bag  or  sac,  contain¬ 
ing  a  poisonous  fluid.  On  touching  the  plant, 
the  hairs  penetrate  the  skin  and  deiiosit  the  poi¬ 
son.  If  the  part  affected  by  nettles  l>e  rubbed 
with  a  dock  leaf ,  it  will  counteract  the  effect  of 
the  nettles. 

To  Remove  the  Tarnish  from  Gilt  Picture. 
Frames. — If  soap  and  water  applied  by  a  piece 
of  flannel  will  not  remove  it,  there  is  no  remedy 
but  regilding. 

“  V  A.  X.  K."  is  informed,  that  the  copper 
disc  in  liis  electrotype  is  quite  useless.  He  should 
attach  his  seal  to  the  end  of  the  wire  joined  to  the 
zinc.  He  may  remedy  the  defect  of  the  copper 
l>eing  precipitated  on  the  wire  and  back  of  the 
seal,  by  greasing  those  parts.  He  must  be  sure 
thpt  he  makes  the  communication  perfect  betw  ccn 
the  wire  and  plumbago.  If  he  will  call  on  me 
any  day  between  the  hours  of  ten  a.  m.  and  six 
p.  m.,  I  shall  lie  happy  to  give  him  every  infor¬ 
mation  about  organ  building,  but  cannot  do  so 
through  the  pages  of  the  Penny  Mechanic,  as 
it  would  occupy  the  whole  of  several  Numbers 
to  do  so  in  a  way  that  would  be  practically  use¬ 
ful.  G.  S.,  Jun. 

9,  Upper  St.  Martin's  Lane. 

To  Mix  Colour  to  Represent  Water. — Ground 
white-lead  in  oil,  with  a  small  portion  of  blue  and 
Brunswick  green,  mixed  with  a  little  linseed  oil 
and  turps.  Different  shad.es  of  the  above  can  be 
used  to  form  the  varum*  thailes  of  water,  &c. 

A.  C.  F. 

The  best  Mode  of  Tempering  Steel. — “  W.  Jen¬ 
kins"  will  find  an  excellent  account  at  page  172, 
No.  22.  But,  after  all,  his  best  plan  will  lie  to 
sec  the  actual  process  usually  adopted  by  me¬ 
chanics,  such  as  dock  finishers ;  any  of  whom 
will,  for  a  small  gratuity,  instruct  him  in  the  art, 
which  may  lie  taught  more  certainly  by  five  mi¬ 
nutes  practice,  Ilian  by  a  quire  of  written  direc¬ 
tions.  The  plan  I  suggested  for  treating  steel 
page  171,  No.  22),  referred  solely  to  its  manage¬ 
ment  previous  to  turning  or  filing,  and  hail  no 
connexion  whatever  with  the  subsequent  process 
of  hardening  and  tcmj»ering.  I  recommended 
the  steel  to  be  hardened  and  then  annealed  by  a 
plan  peculiar,  I  lsriieve,  to  myself,  as  a  means  of 
getting  rid  of  nodes  or  knots,  which  are  common- 


manufacturers,  who  approve  and  have  adopted 
the  plan,  as  regards  the  more  delicate  and  im¬ 
portant  tools,  such  as  screw  tops,  Ac. 

Am  Amatecr  Mechanic. 

To  make  Parrel  Organs,  V c . — A  correspondent, 
“  W.  H.  B.,"  asks  the  following  queries: — l.How 
arc  organ  barrels  made?  2.  How  is  the  wind  in¬ 
troduced  into  them  ?  3.  The  best  method  of  mak¬ 

ing  the  bellows?  4.  Is  there  any  l»ook  in  print 
that  will  serve  as  a  guide  to  make  an  organ  ? 
In  reply : — 1.  Organ  barrels  are  made  of  a  soft 
kind  of  fir,  called  pine,  by  glueing  them  up  in  an 
octagonal  form  (hollow),  and  then  turning  them. 
The  part  where  the  cogs  are  cut,  is  made  of  alder. 
Pins  of  copper  wire  arc  then  put  in  the  proper 
places,  according  to  the  tunes  required.  2.  The 
wind  is  not  introduced  into  the  barrel  at  all. 
3.  The  method  of  making  the  liellows  varies  very 
much,  according  to  the  size  of  the  organ.  4. 
There  is  no  l>ook  on  the  subject;  but  if  “  W.  H. 
B.”  will  call  on  me  any  day  between  the  hours  of 
ten  a.  m.  and  six  p.  m.,  I  shall  be  most  happy  to 
instruct  him  in  every  tiling  requisite  for  making 
an  organ,  either  finger  or  barrel.  I  have  lx*eu 
employed  in  doing  so  during  my  leisure  hours.  I 
have  a  small  barrel-organ  to  dispose  of  cheap, 
that  I  purchased  and  put  in  order.  The  barrel  is 
not  pricked  or  pinned  ;  and  I  should  he  happy  to 
show’  “  W.  H.  B."  how  to  do  it.  It  has  three 
stops,  and  the  size  is  ten  inches  by  thirteen 
inches.  Gro.  Shadboi.t,  Jun. 

9,  Upper  St.  Martin's  Lane. 

To  Gild  Organ  Pipes — It  is  done  with  gold 
size  and  gold  leaf?  G.  S. 

TO  CORRESPONDENTS. 

G.  S.,  Jun. — We  shall  be  most  happy  to  receive 
his  papers,  and  have  no  doubt  we  shall  find 
them  worthy  of  insertion. 

Clatidos. — Having  no  room  for  a  column  of  re¬ 
cipes  this  week,  we  give  him  the  following  for 
milk  of  roses  : — Take  of  oil  of  almonds,  3  oc.  ; 
subcarbonate  of  potash,  10  gn.;  spermaceti , 
2  drachms ;  rote  water,  3  ox. ;  otto  of  rotes , 
2  drops.  Dissolve  the  spermaceti  in  the  almoml 
oil  by  a  gentle  heat,  then  add  the  other  ingre¬ 
dients,  and  shake  Oiem  t cell  together. 

A.  W.  B. — A  patent  cannot  be  obtained  in  any 
case  for  lets  than  from  100/.  to  120/.,  which 
t rould  be  valid  in  any  part  of  the  United  King¬ 
dom.  We  would  recommend  our  correspondent 
to  apply  to  ftfessrs.  lhlian ton  and  Clark,  Pa 
tent  Ojliee,  19N,  Strand,  where  he  could  obtain 
every  information  on  the  law  of  patents. 

An  Amateur  Mechanic. — His  paper  on  elliptic 
turning  shall  be  inserted  either  in  the  next  Som¬ 
ber  or  in  the  following  one. 

London:  Printed  at4,TnfcCiTT  Pukss,"  1,  Long 
Lane,  Aldersgate,  by  I).  A.  Dodds n  (to  whom 
Hooks  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  G.  Bssois,  Holy- 
well  Street,  Strand  ;  and  m»»  be  had  of  all 
booksellers  and  Newsmen  in  Town  and  Country. 
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THE  ORIGIN  OF  ARCHITECTURE. 

( Continued  from  page  31 1.) 

Ix  various  parts  of  Greece  ami  Italy,  spe¬ 
cimens  of  rude  walling  are  found  of  such 
remote  antiquity,  that  they  are,  by  com¬ 
mon  consent,  referred  to  the  fabulous 
ages,  and,  for  want  of  a  more  distinctive 
term,  are  called  Cyclopocan.  From  the 
concurring  evidence  and  opinion  of  most 
antiquaries,  it  appears  that  a  people,  who 
had  been  called  Pelasgi  or  sailors,  mi¬ 
grated  from  Asia  Minor  or  Syria.  at  a 
very  early  period  (according  to  Professor 
Nereen,  about  1800  b.  c.),  and  possessed 
themselves  of  various  countries;  some  of 
which  were  unoccupied,  and  others  inha¬ 
bited  by  Celtic  tribes.  These  Pelasgi  or 
Phoenicians,  who  are  proved  to  have  been 
the  same,  being  a  hardy  sea-faring  race, 
s  ion  subdued  the  Celtic  nations  of  Delphi, 
in  Greece,  or  of  Cuina,  in  Italy;  and  to 
them,  with  great  probability,  are  attri¬ 
buted  the  remains  of  those  most  ancient 
monuments  generally  termed  Cyclopic. 
lie  also  adds,  that  another  colony,  of 
Asiatic  origin  also,  expelled  the  Pelasgi 
from  almost  every  part  of  Greece,  abon/ 
}>U()  years  after  their  first  occupation 
of  it. 

The  connexion  of  Greece  and  Italy  with 
each  other,  and  witli  Egypt  and  Phoenicia, 
is  thus  made  evident.  The  Cyclopocan 
•  structures,  however,  were  the  works  of 
the  Audi  Pelasgi  before  that  connexion 
took  place,  except  as  far  as  it  existed  iu 
their  having  a  common  origin.  They  oc¬ 
cupied,  either  simultaneously  or  consecu¬ 
tively,  both  Greece  and  Italy;  and  this 
accounts  for  the  sameness  of  that  peculiar 
and  original  mode  of  structure  which,  we 
have  said,  is  found  iu  both  countries, 
though  no  evidence  exists  of  its  ever  hav¬ 
ing  been  practised  elsewhere.  If,  indeed, 
the  things  in  question  were  the  work  of 
the  earlier  Celtic  inhabitants,  a  still  more 
remote  date  must  he  assigned  them,  than 
they  could  derive  from  the  Pelasgi  ;  and 
this,  in  the  opinion  of  Mr.  Higgins,  sup¬ 
ported,  he  contends,  by  Dodwell,  Clantre, 
and  others,  wlm  say,  that  the  doorway, 
called  the  Gate  -of  the  Lions,  (fig.  15),  in 
the  Acropolis  of  Myceme,  is  built  exactly 
like  the  remains  of  Stonehenge. 

Vitruvius,  the  earliest  extant  author  on 
architecture,  who,  being  ignorant  of  any 
other  than  his  native  architecture  (which 
was  Roman,  and  generally  derived  from 
the  Greek),  concocted  or  adopted  a  silly 
fable  about  the  origin  of  building,  and  pre¬ 
tends  to  trace  from  it  the  invention  of 
what  are  called  “  the  orders”  by  the 
Greeks;  giving,  however,  to  each  a  sepa¬ 


rate  faille  of  his  own.  He  professes  to 
give  the  proportions,  arrangements,  and 
dispositions  of  the  architectural  works  of 
the  latter  people,  and  the  rules  by  which 
they  are  composed.  He  describes,  with 
considerable  minuteness,  variotis  species 
of  temples  and  other  edifices  of  both  the 
Greeks  and  Romans,  and  endeavours  to 
give  reasons  for  almost  everything  con¬ 
nected  with  them.  His  account  of  the  ad¬ 
vance  of  man  from  a  state  of  savage  wild¬ 
ness  to  civilization,  the  discovery  and  ac¬ 
quisition  of  fire,  and  progress  in  the  art  of 
building,  made  by  the  early. fathers  of  the 
human  race,  is  only  surpassed  in  absurdity 
by  his  stories  of  the  invention  and  propor¬ 
tioning  of  columnar  ordinances,  of  which 
the  ancients  made  use;  if  we  except,  per¬ 
haps,  the  fact,  that  this  crude  system  has 
been  received  and  propagated  throughout 
the  civilized  world,  ever  since  the  resus¬ 
citation  of  the  work  four  centuries  ago. 
How  could  a  man,  who  evidently  knew 
nothing  of  the  early  history  of  the  world, 
of  the  Celtic  monuments,  or  of  the  history 
and  architecture  of  Egypt  and  the  East, 
lie  supposed  capable  of  describing  the  in¬ 
ventions  and  advances  in  knowledge  of 
the  human  race?  Nor  is  this  all.  How 
can  Vitruvius  be  received  qs  an  authority, 
when  it  is  found  that  he  does  not  correctly 
describe  any  existing  edilice  in  either 
Greece  or  Italy  ;  and  that  no  example  of 
ancient  architecture,  either  Greek  or  Ro¬ 
man,  is  in  perfect  accordance  with  his 
laws  ? 

The  oldest  existing  structure  in  Greece 
of  regular  form,  is  of  far  superior  con¬ 
struction  to  the  (’ycloporan  walling,  and 
must  he  referred  to  the  Egyptian  or  I’hor- 
nician  colonists.  It  is  at  Mycenae,  and 
consists  of  two  subterranean  chambers  (see 
engraving,  front  page),  one  of  which  is 
much  larger  than  the  other.  The  outer 
and  larger  one  is  of  circular  form,  and  is 
entered  by  a  huge  doorway,  at  the  end  of 
a  long  avenue  of  colossal  walls,  built  in 
nearly  parallel  courses  of  rectangular 
stones,  roughly  hewn  however,  and  laid 
without  mortar.  Its  external  effect  is  that 
of  an  excavation,  though  the  structure  of 
the  front  is  evident ;  ami  internally  it 
assumes  the  form  of  an  immense  lime¬ 
kiln;  its  vertical  section  being  of  a  some¬ 
what  conical  form,  under  nearly  parabolic 
curves,  like  a  pointed,  or  what  is  called  a 
Gothic,  arch.  The  construction  of  this 
edifice  was  thought  to  afford  clear  evidence 
that  the  Greeks  were  acquainted  with  the 
properties  of  the  arch  ;  but,  in  the  most 
material  point,  this  was  destroyed,  on 
finding  that  it  consisted  of  parallel  pro¬ 
jecting  courses  of  stone  in  horizontal  lay- 
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ers,  in  the  manner  called  by  our  work¬ 
men,  battering,  or,  more  correctly,  per¬ 
haps,  corbeling.  It  proves,  however,  that 
its  architect  understood  the  principle  of 
the  arch  in  its  horizontal  position ;  for 
Mr.  Cocheral  has  discovered,  by  excava¬ 
tions  above  it,  that  the  diminishing  rings 
of  which  the  dome  is  composed,  are  com¬ 
plete  in  themselves,  notwithstanding  out¬ 
ward  pressures  ;  the  joints  of  the  stones 
being  partly  wrought  concentric,  and 
partly  rendered  so  by  small  stones  driven 
tightly  into  them  behind.  The  apex  is 
formed,  not  by  a  key-stone  (for  the  con¬ 
struction  does  not  admit  of  such),  but  by 
a  covering  stone,  which  is  merely  laid  on 
the  course  immediately  below  it.  It  may 
be  added  that,  internally,  the  lower  pro¬ 
jecting  angles  of  the  stones  are  worked  off 
to  follow  the  general  outline.  Though 
this  is  the  largest  and  most  perfect,  its 
internal  diameter,  or  the  base,  being  48  ft. 
6  in.,  and  its  height  from  the  floor  to  the 
covering  stone,  45  ft. ;  yet  edifices,  exhi¬ 
biting  similar  structure,  are  found  in  many 
other  places,  in  Greece  itself,  in  Egypt,  in 
Sicily,  and  in  Italy.  They  all,  however, 
tend  to  prove,  that  the  principle  of  the 
construction  of  the  vertical  arch  was  un¬ 
known,  at  the  time  of  their  erection,  in 
ail  those  countries  ;  and  that  their  erection 
is  evidently  of  the  most  remote  antiquity — 
perhaps  of  the  presumed  era  of  Doedalus, 
to  whom  some  have  assigned  many  of 
them,  as  well  as  the  discovery  of  so  much 
of  the  principle  of  the  arch  as  is  exhibited 
in  the  arrangement  of  the  horizontal  rings 
or  layers  in  the  Mycenaean  monument. 
Neither  could  the  mechanical  powers  have 
been  unknown  to  their  constructors.  In 
the  edilice  which  we  have  described,  the 
inner  lintel  of  the  doorway  is  27  ft.  in 
length,  16  ft.  deep,  and  nearly  4  ft.  thick, 
weighing,  it  is  computed,  upwards  of  130 
tons ;  and  the  width  of  the  Gate  of  the 
Lions,  in  the  Acropolis  of  the  same  city, 
is,  from  its  immense  magnitude,  also 
strongly  illustrative  of  the  great  mechanic¬ 
al  skill  of  the  people  of  those  times.  The 
opinion  of  M.  Godfrey  Higgins,  that  the 
Pelasgi,  who  peopled  many  of  the  coun¬ 
tries  on  the  shores  of  the  Mediterranean 
fSea,  peopled  Ireland  also,  appears  to  be 
supported  by  the  curious  accordance  of 
this  Mycenaean  structure,  with  the  an¬ 
cient  monument  at  New  Grange,  near 
Drogheda,  in  Ireland.  Ruder  in  every 
respect  than  the  former,  in  form,  con¬ 
struction,  and  mode  of  access,  it  bears  such 
a  striking  similarity  to  it,  that  it  is  almost 
impossible  to  be  supposed  the  effect  of 
me;  e  chance. 


Description  of  the  Engraving. 

Fig.  3,  the  arrangement  of  pillars,  with 
a  continuous  entablature. 

Fig.  2,  pillars  with  a  plain  entablature, 
such  as  in  fig.  1,  from  the  Rhamesseion 
at  Thebes.  The  pillars  most  probably 
gave  rise  to  the  use  of  such  figures  (cary¬ 
atides),  to  support  an  entablature,  which 
these  have  the  appearance  of  doing  when 
seen  in  front. 

Fig.  3  shows  part  of  the  portico  of  the 
temple  at  Amada,  in  Nubia,  consisting  of 
square  pillars  or  piers,  as  in  fig.  1  ;  and  a 
cylindrical  column,  which  is  evidently, 
formed  of  a  similar  pillar,  by  working  off 
its  angles ;  the  abacus  and  plinth  remain¬ 
ing  of  the  same  size  and  form  of  which 
the  pillars  are. 

Fig.  4,  an  early  Egyptian  columnar 
composition,  from  Thebes  also.  In  this, 
as  in  the  example  at  Amada,  the  square 
abacus  shows  the  form  and  size  of  the  ori¬ 
ginal  pillar,  out  of  which  the  singular 
bulbous  column  has  been  sculptured. 

Fig.  5,  pieces  of  one  of  the  cavern  tem¬ 
ples  at  Fllora.  These,  likewise,  exhibit 
the  tendency  to  the  cylindrical  form,  and 
may  be  assumed  as  an  example  of  the  style 
of  architectural  columnar  composition  at 
the  time  they  were  executed. 

Fig.  6,  ancient  Hindoo  columnar  pier, 
in  the  Mohundra  Pass,  from  Colonel  Tod’s 
22nd  volume  of  the  u  Annals  of  Ragasl’- 
lan.”  The  similarity,  in  character,  which  • 
exists  between  these  and  the  piers  at  El-  ^ 
lora  in  the  preceding  example,  tends  to 
strengthen  the  remark  accompanying 
them,  and  affords  strong  proof  of  their 
cpntemporaneousness. 

Fig.  7,  Doric  columns  and  their  archi¬ 
trave,  from  the  ruins  at  Corinth  ;  being 
the  earliest  known  example  of  this  style. 

Fig.  8,  view  of  the  entrance  to  the  great 
pyramid  at  Memphis,  from  Denon,  and 
showing  the  mode  of  its  structure. 

DESCRIPTIVE  GEOLOGY. 

No.  XTX. 

NEW  RED  SANDSTONE. 

This  must  have  had  a  peculiar  origin. 
The  grains  of  sand  which  compose  it  are 
not  red,  but  white  rolled  quartz  sand,  sur¬ 
rounded  by  red  peroxide  of  iron,  like  a 
varnish.  From  none  of  the  olden  rocks 
could  this  abundant  red  pigment  be  de¬ 
rived,  so  as  to  stain  the  whole  sea  bed  to 
the  depth  of  several  hundred  feet ;  and  the 
only  way  in  which  this  curious  problem 
can  be  solved,  is,  perhaps,  the  following  : 
Oxide  of  iron  is  one  of  the  most  abundant 
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of  the  substances  among  volcanic  ejection*,  i 
Before  the  deposition  of  the  red  sandstone, 
enormous  and  general  disruptions  of  the 
coal  and  limestone  strata  happened,  which 
implies  an  unusual  exertion  of  igneous 
agency.  The  lower  parts  of  the  series  are 
full  of  conglomerates,  the  natural  conse¬ 
quence  of  the  violent  displacements  of  pre- 
cousolidated  rock. 

'1  he  new  red  sandstone  rock  generally 
forms  a  flat  and  low  country;  or,  where 
elevated  into  hills,  their  slopes  are  gentle, 
and  their  outline  rounded.  In  the  mid¬ 
land  counties  of  England,  it  is  traversed 
for  a  considerable  length  by  the  Severn  ; 
and  the  Ouse  and  Trent  (streams  tributary 
to  the  Humber)  take  a  long  course  through 
its  plains  in  the  north.  In  the  south-east 
of  Durham,  it  exhibits  strata  of  various 
colours,  in  Westmoreland  it  covers  a  con¬ 
siderable  plain  on  the  west  of  the  range  of 
mountains,  of  which  Crossfell  is  the  high¬ 
est.  The  southern  parts  of  Lancashire, 
the  north  of  Salop,  and  the  whole  of  the 
intervening  county  of  Cheshire,  are  prin¬ 
cipally  characterised  by  their  plains  of  red 
marl.  In  Worcestershire  it  is  a  prevail¬ 
ing  rock,  as  also  in  various  parts  of  Der¬ 
byshire,  Notts,  and  Staffordshire. 

GYPSUM.* 

Gypsum,  or  sulphate  of  lime, is  a  sub¬ 
stance  of  no  small  importance  as  an  arti¬ 
cle  of  trade.  The  larger  masses  are  occa¬ 
sionally  manufactured,  either  in  the  turn¬ 
ing,  lathe  or  by  hand,  into  vases  and  va¬ 
rious  other  ornaments — -as  at  Derby — and 
are  sometimes  used  in  decorative  architec¬ 
ture,  of  which  the  columns  in  the  hall  of 
Keddlestone  House,  in  Derbyshire,  are 
fine  specimens.  'I  hat  gypsum,  which  is 
quite  white,  or  only  faintly  streaked  with 
red,  is  employed  by  the  potters  of  Staf¬ 
fordshire  for  making  moulds;  and  some 
of  the  fine  fibrous  varieties  are  cut  into 
beads  and  brooch  stones  of  no  mean  beau¬ 
ty.  I  he  inferior  sort  is  used  by  plasterers 
for  ordinary  purposes,  or  for  making  the 
plaster  floors  often  seen  in  Derbyshire. 

The  use  of  gypsum  as  a  manure  was 
very  partially  known  until  Mayer,  a  cler¬ 
gyman  of  Kupftraell,  in  the  principality 
of  Ilohenlohe,  in  Germany,  noticed  it 
about  the  middle  of  the  last  century,  in  a 
correspondence  with  Count  Von  der  Sclm- 
lenberg.  On  good  loams  containing  a  due 
proportion  of  humus ,  aud  on  all  light  and 

•  The  name  of  ulubastrr  is  sometimes  given  to 
gypsum. 

t  According  to  Parkinson,  100  j«rts  of  gyp¬ 
sum  contain  «'$2  of  lime,  40  oi  sulphuric  acid,  and 
22  of  water. 


dry  soils,  which  are  not  very  poor,  or 
have  had  a  due  portion  of  manure,  its  ef¬ 
fects  are  striking.  It  has  been  found  ex¬ 
tremely  efficacious  in  some  soils  of  North 
America.  Benjamin  Franklin  is  said  to 
have  been  one  of  the  first  to  try  its  fertil¬ 
izing  power  on  clover.  He  sowed  it  in  a 
clover  field  near  one  of  the  high  roads  in 
Pennsylvania,  so  as  to  form  the  letters  of 
a  sentence  such  as  the  following — “  This 
is  manured  with  gypsum  ;”  and  the  effect 
was  such,  that  the  letters  could  be  readily 
distinguished  by  the  height  and  colour  of 
the  clover,  where  the  gypsum  had  been 
sown. 

The  plants  on  which  gypsum  produces 
the  greatest  effects,  are  those  of  the  pa¬ 
pilionaceous  order — such  as  clover,  peas, 
beans,  vetches,  saintfoin,  and  lucern.  It 
is  also  useful  to  those  of  the  cruciform  or¬ 
der — as  colza,  rape,  mustard,  and,  proba¬ 
bly,  turnips.  This  manure  is  well  worth 
the  attention  of  experimental  agricultur¬ 
ists  ;  and  it  is  not  to  be  doubted,  hut  that 
it  will  repay  the  trouble  of  making  nu¬ 
merous  and  accurate  experiments. 

The  most  important  quarries  of  gypsum 
are  situated  at  Darley  Abbey,  in  the  tongue 
of  land  formed  by  the  Derwent  and  the 
Trent,  and  in  the  southern  extremity  of 
Derbyshire.  ft  The  manner  of  preparing 
gypsum  for  use  in  building,  is  to  break  it 
into  small  pieces  and  bake  it  in  an  oven, 
and  afterwards  grind  it  to  powder.  This 
plaster  of  Paris,  when  exposed  to  air,  gra¬ 
dually  imbibes  moisture,  which  always 
injures  it,  and,  in  process  of  time,  entirely 
spoils  it;  for,  in  fact,  it  reconverts  it  into 
tlie  same  chemical  stale  as  the  original 
stone.  Hence  the  powder  prepared  for 
sale,  is  always  preserved  in  air-tight  casks 
or  in  sacks.  If  spoiled,  it  may  be  reco¬ 
vered  by  burning  it  again.1’ — Col.  I’aslcy's 
ICork  on  Limes ,  Calcareous  Cements,  Mor¬ 
tars,  <£c.  1838. 

BOCK  SALT. 

Hock  salt  is  more  abundant  in  Cheshire 
than  in  any  other  part  of  Great  Britain. 
The  deposits  of  salt  in  this  county,  lie 
along  the  line  of  the  valley  of  the  river 
Beaver,  in  small  pntches,  about  North- 
wich.*  There  are  two  beds  of  rock  salt, 
lying  beneath  forty  yards  of  coloured 
marls,  in  which  no  traces  of  organic  re¬ 
mains  occur.  The  upper  bed  of  salt  is 

•  I  lie  Milt  was  accidentally  discovered  in  the 
year  1070,  in  sinking  a  coal  pit  at  Marhury.about 
u  mile  from  Northwicb.  About  ($0,000  tons  of 
salt  aie  annually  taken  from  the  pits  in  ihc  vi¬ 
cinity  of  this  town.  (For  some  interesting  infor¬ 
mation  respecting  salt  see  Mr.  Potter's  work, 
entitled  “  I’rogitss  of  the  Nation,"  toL  1,  p.340.) 
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twenty- five  yards  thick.  It  is  separated 
from  the  lower  one  by  ten  yards  and  a 
half  ofcohmred  marls,  similar  to  the  gene¬ 
ral  cover  ;  and  the  lower  bed  of  salt  is 
above  thirty-five  yards  thick,  but  has  no¬ 
where  been  perforated.  Whether  any 
other  beds  lie  below  these  two,  is  at  pre¬ 
sent  unknown.  They  lie  horizontal,  or 
nearly  so,  and  both  beds  of  salt  are  below 
the  level  of  the  sea.  They  extend  into  an 
irregularly  oval  area;  in  length  a  mile  and 
a  half,  in  breadth  about  1300  yards,  rang¬ 
ing  from  north-east  to  south-west.* 


MINERALOGY. 

No.  XXIII. 

ijarytes  (  Continued. ) 

The  methods  made  use  of  for  obtain¬ 
ing  pure  barytes  are  the  following  : — 1st. 
Reduce  a  quantity  of  carbonate  of  bai*ytes 
to  a  fine  powder,  and  dissolve  it  in  a  suf¬ 
ficient  quantity  of  diluted  nitric  acid. 
Evaporate  this  solution,  and  suffer  it  to 
crystallize  in  a  shallow  basin.  The  salt 
obtained  is  nitrate  of  barytes.  Expose  this 
nitrate  of  barytes  to  the  action  of  heat  in 
a  crucible,  to  a  red  heat,  for  at  least  one 
hour.  Suffer  it  to  cool,  and  transfer  the 
contents,  which  are  pure  barytes,  into  a 
well-stoppered  bottle.  When  dissolved  in 
a  small  quantity  of  water  and  evaporated, 
it  may  be  obtained  in  a  beautiful  crystal¬ 
line  form.  The  cause  of  which  is — the 
nitric  acid,  added  to  the  native  carbonate 
of  barytes,  unites  to  the  barytes,  and  ex¬ 
pels  the  carbonic  acid,  and  forms  nitrate  of 
barytes.  On  exposing  this  nitrate  to  heat, 
it  parts  Avith  its  nitric,  which  becomes  de¬ 
composed  into  its  constituents,  leaving  the 
pure  barytes  behind. 

Barytes  disengages  sulphuric  acid  from 
all  its  combinations.  Dissolve  a  grain  or 
so  of  sulphate  of  soda  in  a  wine-glass  or 
test-tube  full  of  distilled  water,  and  add  to 
it  a  few  drops  of  a  solution  of  barytes; 
white  clouds  will  instantly  be  formed,  and 
an  insoluble  precipitate  will  be  instantly 
deposited.  The  cause  : — In  this  case  the 
barytes  unites  to  the  sulphuric  acid  of  the 
sulphate  of  soda,  and  forms  with  it  sul¬ 
phate  of  barytes,  which  is  one  of  the  most 
insoluble  substances  that  chemistry  pre¬ 
sents. 

Remark . — Barytes,  having  a  strong  af¬ 
finity  for  the  sulphuric  acid,  any  other 
combination  of  that  acid  may  be  made  use 
of  instead  of  sulphate  of  soda.  The  solu- 


*  For  some  remarks  on  salt,  see  page  50  of 
this  year’s  Mechanic. 


tion  of  barytes,  or  its  combination  with 
nitric,  muriatic,  or  acetic  acid  are,  there¬ 
fore,  very  excellent  tests  for  detecting 
sulphuric  acid.  It  is  a  most  important 
re-agent  in  practical  chemistry.  Barytes 
renders  oils  mixable  with  water.  If  one 
part  of  olive  oil,  with  three  of  a  concen¬ 
trated  solution  of  barytes,  be  agitated  in  a 
phial,  a  saponaceous  mass  will  be  obtained, 
diffusible  in  water.  Let  fall  a  few  grains 
of  barytes  into  a  test-tube  of  distilled  wa¬ 
ter,  rendered  slightly  blue  by  the  admix¬ 
ture  of  zinc  or  cabbage,  the  solution  will 
be  instantly  converted  into  a  lively  green 
colour.  If,  in  a  similar  manner,  to  water 
be  added  a  small  quantity  of  barytes,  ren¬ 
dered  red  by  zinc  or  Brazil  wood,  the  red 
colour  will  be  changed  to  a  violet.  Place 
a  few  grains  of  silex,  and  double  the  quan¬ 
tity  of  barytes  on  a  piece  of  charcoal,  and 
urge  it  well  with  heat  by  means  of  the 
blowpipe  ;  the  mixture  will  melt,  and  a 
globule  of  glass  will  be  obtained.  If  to 
a  solution  of  barytes  be  added  a  few  drops 
of  zinc  or  turmeric,  the  turmeric  will  in¬ 
stantly  lose  its  yellow  colour  and  become 
brown. 

G.  Starkey, 

Mineralogical  Chemist. 

Church  Street,  Shoreditch. 


GALVANISM. 


The  figure  is  a  contrivance  by  Davy,  for 
a  galvanic  battery,  being  very  convenient, 
because  the  zinc  may  be  removed  at  will, 
and  have  its  surface  cleaned,  c  is  a  cup 
made  with  two  cylinders  of  sheet  copper, 
of  unequal  size,  placed  one  within  the 
other,  and  soldered  together  at  the  bottom, 
so  as  to  leave  an  intermediate  space,  a  a, 
for  containing  the  zinc  cylinder,  z,  and 
the  acid  solution.  The  small  copper  cups, 
b  b,  are  very  useful ;  for,  by  filling  them 
with  mercury,  and  inserting  the  ends  of  a 
wire,  the  voltaic  circuit  may  be  closed  with 
ease  and  expedition.  This  apparatus  is 
exceedingly  serviceable  in  experiments  on 
electro-magnetism. 


R.  Beckley. 
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CIDER  MAKING. 

The  apples  being  ripe,  and  laid  in  a  heap 
a  fortnight,  exposed  to  the  weather,  unco¬ 
vered,  about  eighteen  inches  deep;  they 
are  then  ground  in  the  cider-mill,  which 
consists  of  a  circular  stone  in  ihe  form  of  a 
solid  broad  wheel,  about  four  feet  and  a 
half  in  diameter,  fourteen  inches  wide, 
and  weighs  about  eighteen  hundred¬ 
weight,  is  supported  on  its  edge,  and 
drawn  by  a  horse  in  a  circular  trough  of 
stone,  about  nine  feet  three  inches  in  di¬ 
ameter,  and  about  the  depth  of  twelve 
inches,  including  the  wooden  rim  upon  it, 
which  ie  three  inches,  and  much  like  a 
bark-mill.  In  this  trough  near  two  bush¬ 
els  of  apples  are  ground  at  a  time,  with  a 
handful  of  charcoal  strewed  amongst  them, 
until  the  kernels  and  rinds  are  broken 
small,  as  much  of  the  strength  of  the  cider 
depends  uj»on  it.  This  fact  was  proved  in 
the  agricultural  report  of  the  Kev.  John 
Dnncomb,  in  1813,  by  an  experiment 
made  by  Dr.  Svmonds,  of  Hereford.  “  He 
made  one  hogshead  entirely  from  the* rinds 
and  cores  of  apples,  and  another  from  the 
pulp  of  the  same  fruit.  The  former  was 
of  the  most  unusual  strength  and  high 
flavoured  ;  the  latter  was  watery,  and  pos¬ 
sessed  not  one  recommendation.” 

A  horse,  \\  ith  a  man  and  boy,  will  grind 
sufficient  pommage  to  make  two  hogsheads 
of  cider  in  a  day,  which  is  left  in  open 
tubs  twentv-four  hours.  It  is  then  pressed 
between  several  hair  cloths  by  a  strong 
screw  press,  and  the  cider  is  taken  to  the 
fining-house,  and  put  in  a  hogshead  or 
longer  vessel.  In  a  few  days  it  will  fer¬ 
ment.  and  throw  up  the  must.  \\  hen  that 
appears,  it  is  drawn  off  into  tubs,  and 
about  one  pound  of  pulverized  charcoal  is 
stirred  in  it,  and  is  left  for  some  hours, 
or  until  the  next  day,  when  it  is  put  into 
the  dropping  hags  to  fine  and  stop  the  fer¬ 
mentation  ;  and  with  one  dozen  made  with 
thin  calico,  of  sixpence  the  yard,  suspended 
from  frames,  the  cider  is  passed  through, 
being  previously  dredged  inside  with  pul¬ 
verized  charcoal.  'Hie  dropping- hags  are 
in  the  form  of  ordinary  jelly-hags,  and 
their  hoops  are  fourteen  inches  in  the  clear. 
For  a  short  time  the  cider  w  ill  run  muddy 
through  the  bags — by  continuing  to  fill 
them  it  will  soon  become  clear.  The 
muddy  cider  in  the  tubs  is  then  removed. 

From  one  to  two  hogsheads  a-dav  will 
fine  by  the  process,  but  some  fruit  fines 
much  quicker  than  other — the  epp'es 
should  not  be  too  mcllotc ,  and  pears,  when 
quite  ripe,  should  be  ground  as  soon  as 
collected.  Applet  with  yellow  pulps,  and 
red  and  yellow,  make  the  best  cider — 


green  apples  the  worst.  The  cider  you 
call  “delicious,”  was  made  with  pear 
mains,  Hlenheim  oranges,  and  bromleys, 
mixed  in  equal  quantities. 

The  dropping-bags  must  be  replaced  by 
clean  ones  the  next  morning,  to  filter  the 
cider  left. 

The  cider  being  now  fine,  with  the  full 
flavour  of  the  fruit,  it  is  put  into  a  cask, 
in  a  cool  cellar,  with  the  bung  off.  H  ithin 
a  few  days  another  fermentation  will  com¬ 
mence,  and  the  cider  will  have  a  pearly 
whiteness,  being  the  commencement  of 
the  acetous  fermentation.  As  soon  as  per¬ 
ceived,  it  must  be  run  through  the  char¬ 
coal  bags  as  before  ;  but  it  will  pass  through 
four  of  them  quite  clear  in  less  time  than 
it  previously  ran  through  the  twelve.  It 
is  then  put  into  the  cask  and  left  with  the 
bung  off  until  March  ;  but  should  any  fer¬ 
mentation  be  afterwards  perceived,  it  must 
be  drawn  off  to  stop  it,  and  returned  to 
the  same  cask  or  another. 

In  making  the  common  cider,  it  is  car¬ 
ried  to  the  cellar  direct  from  the  cider- 
mill,  and  is  left  to  its  natural  fermenta¬ 
tions  until  December,  when  it  is  bunged 
close.  Hut  if  any  part  of  the  best  be  wish¬ 
ed  to  be  preserved  for  the  use  of  the  fami¬ 
ly,  it  can  be  filtered  in  the  cellar  after 
throwing  out  the  must. 

F.very  vessel  used  must  be  quite  clean, 
and  free  from  the  acids  of  had  cider,  or 
other  liquors  in  the  wood,  or  the  whole 
will  be  spoiled. 

The  first  fermentation  is  the  vinous,  the 
second  the  acetous,  and  the  last  the  putre¬ 
factive.  The  use  of  the  charcoal  dropping- 
hags  is  to  fine  the  cider,  and  slop  the  fer¬ 
mentation  at  the  vinous  process,  and  which 
it  does  effectually  ;  and,  in  the  same  man¬ 
ner,  all  wines  can  be  fined,  and  the  fer¬ 
mentation  stopped  whenever  required,  and 
the  flavour  of  the  fruit  preserved.  Hut 
these  charcoal  dropping-bags  are  also  va¬ 
luable  to  cleanse  impure  uatcr  at  sea ,  im¬ 
pure  river  water  which  supplies  large 
towns,  and  soft  water  for  washing,  by  re¬ 
moving  the  soot  and  dirt  from  it.  That 
they  have  been  only  partially  used  since 
the  years  of  their  discovery,  notwith- 
stand  the  cost  of  each  lag  does  not  exceed 
sevenptnee,  can  arise,  1  fancy,  only  from 
the  common  practice  of  rejecting  every¬ 
thing  that  is  Tiew  for  a  while,  however 
good  and  useful  for  general  comforts,  un¬ 
til  good  sense  triumphs  over  the  prejudices 
of  vanity. —  Jforccster  Journal. 

m 


Water  simmers  at  178°.  Pure  water  boils  at 
21*2°;  but,  with  one- tilth  salt,  not  till  218.75; 
and  as  syrup,  not  till  221°. 
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THE  GENERAL  RECIPE  BOOK. 


Sympathetic  Ink _ Dissolve  a  little 

starch  in  soft  water,  and  use  it  like  com¬ 
mon  ink.  The  writing  can  only  be  deve¬ 
loped  by  just  moistening  the  paper  with  a 
very  weak  solution  of  iodine  in  spirits  of 
wine. 

Brandy  Bitters. — Take  of  gentian  root, 

3  oz.  ;  dried  orange  peel,  3  oz. ;  cardamon 
seeds,  l  A  oz. ;  cinnamon,  £  oz. ;  best  French 
brandy,  3  pints  ;  water,  2  pints.  Let  it 
stand  ten  days,  constantly  shaking  ;  then 
strain,  and  it  is  ready  for  use. 

Preston  Salts. — Take  of  slaked  lime,  |  oz. ; 
sal  ammoniac,  i  oz. ;  carbonate  of  ammo¬ 
nia,  1  oz.  Each  to  be  well  powdered  and 
mixed  ;  add  essence  of  bergamot,  6  drops  ; 
oil  of  cloves,  2  drops;  essence  of  musk,  12 
drops ;  otto  of  roses,  4  drops ;  strongest 
liquor  of  ammonia,  1  drachm. 

Candied  Ilorehound. — Take  of  horehound 
leaves,  2  oz.  ;  boiling  water,  li  pint.  In¬ 
fuse  four  hours,  then  strain.  Boil  the 
strained  liquor  down  to  half-a-pint.  Add 
to  it  2  lbs.  of  lump  sugar,  and  boil  to  a 
proper  consistence. 

Compound  Tineture  of  Bark. — Take  of 
Peruvian  bark,  3  oz. ;  dried  orange  peel, 
2  oz. ;  Virginia  snake  root,  |  oz.  ;  red  San¬ 
ders,  1  drachm  ;  proof  spirit,  2  pints.  Let 
it  stand  twelve  days,  constantly  shaking 
it ;  then  strain,  and  it  is  ready  for  use. 

Steers'  Opodeldoc. — Take  of  white  curd 
soap,  3  oz. ;  rectified  spirits  of  wine,  1 
pint  ;  camphor,  1  drachm  ;  oil  of  rosemary, 
2  drachms  ;  oil  of  origanum,  1  drachm  ; 
liquor  of  ammonia,  2  drachms ;  water 

4  oz.  First  dissolve  the  camphor  and  oil 
of  rosemary  in  the  spirits  of  wine,  then 
dissolve  the  soap  in  the  water  by  a  mode¬ 
rate  heat.  Mix  the  whole  of  the  ingre¬ 
dients  together  while  warm,  and  set  aside 
to  cool. 

An  excellent  Ointment  for  Inflamed  Eyes . 
— Take  of  olive  oil,  4  oz.  ;  spermaceti, 
1  oz. ;  white  wax,  1  oz. ;  powder  of  opium, 
1  drachm;  red  precipitate  powder,  J 
drachm ;  Goulard’s  extract,  3  drachms. 
Dissolve  together  the  oil,  spermaceti,  and 
wax,  then  add  the  other  ingredients,  and 
keep  stirring  till  the  ointment  is  quite  cold. 

SOLUTION  OF  PROBLEM. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — The  following  is  the  solution  of 
“  ,J.  Cordev’s  ”  problem  in  No.  42: — 

x  y  z  =  231  y  z  tv  =  1540 

x  y  tv  —  420  x  z  w  —  660 


Multiplying  the  four  equations  together, 
we  obtain:  — 

(w  x  y  zf  =  986*  L 1128  000. 
Extracting  the  cube  root,  gives 
w  x  y  z  =  4620 


w 


X 


_ w  x  y  z _  4620 _ 

x  y  z  231 

_ w  x  y  z _  4620  _ ^ 

iv  y  z  1540 


V 


w  x  y  z 


w  x  z 
w  x  y  z 


4620 

660 

4620 


=  7 


=  -AH—  —  1 1 
420 


w  x  y 
Verification :  — 

x  y  z  —  3  X  7  X  U  =  231 

x  y  w  =  3  X  7  X  20  —  420 

y  zw  —  7  X  11  X  20  =  1540 

x  z  iv  —  3  x  11  X  20  =  660 

a  x  y  w  =  b 

c  x  z  w  —  d 


x  y  z 
y  z  iv 

(w  xy  zf 


ah  cd 


ivxyz  =  *y  abed 


w 


_ %/  abed 


a  b  c  d 


a 


'k/  a  b  c  d 
,J=Z  d~ 


z 


J  abed 


This  can  be  verified  in  the  same  way  as 
the  numerical  values.  I  have  not  insert¬ 
ed  the  numerical  operations  at  length, 
thinking  that  so  doing  would  occupy  too 
much  of  your  valuable  periodical. 

I  remain  yours,  &c., 

W.  T.  ISTED. 


INSTITUTIONS. 


LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  Oc¬ 
tober  13,  Rev.  Dr.  Vaughan,  on  a  Compara¬ 
tive  View  of  the  History  of  France  and  Eng¬ 
land  during  the  age  of  Louis  XIV.  Friday, 
Oct.  15,  W.  Jones,  Esq.,  on  Voice  and  Speech, 
with  Illustrations.  At  half-past  eight  pre¬ 
cisely. 

Westminster  Literary  and  Scientific  Institution , 
6  and  7,  Great  Smith  Street.  —  Thursday, 
Oct.  14,  B.  Blundell,  Esq.,  on  the  Feudal  Sys¬ 
tem.  At  half-past  eight. 

Mutual  Instruction  Society,  10,  Great  Tower 
Street,  City.  —  Monday,  October  II,  Hyde 
Clarke,  Esq.,  on  the  English  Language.  At 
half-past  eight. 
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QUERY. 

How  to  rentier  a  mould  made  of  sulphur,  ef¬ 
fective  for  electrotype  purpoaes.  The  impression 
in  u  sulphur  cast  is  slinrper  than  in  wax,  and,  in 
many  other  respects,  it  is  more  manageable. 

M.  It,  C.  S. 

ANSWERS  TO  QUERIES. 

Cause  of  the  Barometer  falling  in  Rainy  Wea¬ 
ther. — In  order  to  convey  a  clear  idea  of  the  man¬ 
ner  that  the  atmosphere  acts  on  the  mercury  in 
the  barometer,  it  is  requisite  to  describe  the  na¬ 
ture  of  the  instrument,  or,  at  least,  that  part  of  it 
that  contains  the  mercury — viz.  the  tube,  which 
is  a  curve  of  glass,  with  a  bore  of  about  one-third 
of  an  inch  in  diameter  (scaled  at  one  end),  and 
thirty-three  inches  long,  which  is  filled  with  mer¬ 
cury  as  follows : — The  mercury  should  lie  pure, 
free  from  any  adulteration  of  lead  or  other  metal, 
and  well  boiled  prior  to  being  put  in  the  tube, 
which  should  also  be  wanned.  When  filled, 
place  the  thumb  on  the  open  end  and  invert  it; 
the  air  in  it  will  then,  by  its  buoyancy,  ascend  to 
the  top;  put  more  mercury  in,  and  repeat  the 
operation  until  quite  full ;  the  open  end  of  the 
tube  must  now  be  immersed  in  a  basin  of  mer¬ 
cury,  and  the  finger  afterwards  removed.  The 
mercury  will  remain  in  the  tube  at  the  height  of 
about  twenty-nine  inches,  according  to  the  pres¬ 
sure  of  the  atmosphere  on  the  surface  of  the  tluid 
metal  in  the  basin.  The  greater  the  pressure,  the 
higher  the  mercury  w  ill  rise ;  and  the  less  the 
pressure,  a  fall  corresponding  is  theresult.  The 
tube  should  be  divided  into  inches  and  tenths, 
commencing  from  the  bottom ;  but  from  twenty- 
eight  to  thirty -one  inches  need  only  In*  divided,  as 
mercury  is  seldom  or  ever  either  above  thirty-one 
inches,  or  below'  twenty-eight  inches.  Of  the 
fact  of  the  atmosphere  being  lighter  in  rainy  than 
in  fine  weather,  we  have  numerous  proofs ;  for 
instance,  if  the  barometer  stands  at  thirty  inches 
and  the  thermometer  at  (50°  Fahrenheit,  1000 
cubic  inches  of  atmospheric  air  weigh  30.510 
grains,  under  the  same  circumstances,  1000 
cubic  inches  of  steam  (or  vapour  of  water)  w’cigh 
only  14.680  grains.  It  may  be  urged  that,  to 
convert  water  into  stciun,  we  must  elevate  the 
temperature  to  21‘i#,  but  that  it  can  also  be  con¬ 
verted  into  steam  by  a  depression  of  the  tempera¬ 
ture,  will  l>c  shown  as  follows: — Get  a  flask 
fitted  with  a  stop-enck,  and  screw  it  on  to  a  re¬ 
ceiver  of  an  air-pump,  having  previously  weighed 
it  when  filled  with  air;  place  a  cup  of  water  on 
the  pump  plate,  exhaust  the  air,  and  the  vapour 
will  rise  and  fill  the  flask  ;  turn  the  stop-cock, 
and,  when  weighed,  it  will  l»e  much  lighter  than 
when  filled  with  air.  Now,  as  there  is  always 
a  large  )mrtiou  of  watery  vapour  suspended  in  the 
air,  it  follows,  that  the  more  the  air  is  impregnat¬ 
ed  with  a  vajsmr  so  much  lighter  than  itself — as 
in  the  case  of  rainy  weather — the  less  the  pressure 
on  the  mercury  ;  and  it  accordingly  falls  as  the 
pressure  decreases  ;  and,  in  fine  weather,  when 
there  is  less  vapour  in  suspension,  the  mercury 
rises  in  the  same  ratio.  For  example,  take  a  ba¬ 
rometer,  when  it  is  very  high,  in  the  atmosphere, 
and  remove  into  an  apartment — a  warehouse,  for 
instance — where  a  great  quantity  of  steam  is  be 
ing  generated,  and,  occoniiug  to  the  quantity  of 


j  steam  present,  so  a  corre»]>onding  fall  of  the  mer¬ 
cury  in  the  tube  will  be  the  result.  Hence  it  fol¬ 
lows,  that  in  wet  weather  the  atmosphere  is  con¬ 
siderably  lighter  than  in  fine  dry  weather,  and 
the  rising  and  falling  of  the  barometer,  accord¬ 
ingly,  on  this  principle.  W.  IIoBcnorr,  Jun. 

“  W.  It.  Smith."  There  is  no  method  of  tak¬ 
ing  aw  ay  the  marks  to  which  he  alludes,  but  by  n 
removal  of  the  part  (which  may  be  easily  effected 
if  tile  mark  does  not  extend  over  a  large  surface) 
by  the  nitrate  of  silver,  or  the  potassu  fusa  of  the 
I’harraaeo]>o:ia.  Of  course,  as  the  skin  to  which 
the  caustic  is  applied  is  destroyed,  u  small  scar  is 
left,  and  which,  in  most  cases,  will  In:  more  un¬ 
sightly  than  the  original  design.  The  Filles  Pub- 
lique s,  in  Paris,  according  to  Duchatelet,  some¬ 
times  remove  these  marks,  by  picking  them  out 
with  some  sharp  instrument — a  dangerous  pro¬ 
cess,  which  has  sometimes  been  productive  of 
fatal  results  from  erysijielus.  M.  It.  C  S. 

“  Amateur  Mechanic."  Perhaps  the  following 
may  suit  your  correspondent: — Bend  a  copper 
tube,  or  stop  up  each  end  like  the  water-mills 
shown  at  page  57,  Nos.  8  and  U,  Third  Scries, 
and  drill  two  holes  on  opposite  sides.  Mount  it 
on  a  hollow  spindle,  in  a  cast-iron  case.  A  flat 
plate  is  bolted  in  front  I  have  s*-cn  a  small  one 
eight  inches  across  the  arms,  with  the  steam  at 
•10 lbs.,  and  make  MOOO  revolutions  per  minute; 
but  I  do  not  consider  it  an  economical  method  of 
using  steam.  A  worm  was  used  to  bring  down 
the  speed.  W.  II.  K.  W. 

TO  CORRESPONDENTS. 

E.  L. — 1.  Violin*  may  be  stained  with  orchill- 
2.  Nothing  is  more  likely  to  yii'e  ease  in  a  via- 
lent  tooth-ache ,  than  creosote;  and,  if  that 
fails,  the  only  remedy  is  to  have  it  out.  3.  To 
preserve  the  teeth  from  decay,  take  care  that 
your  tooth  powder  does  not  contuin  any  acid  or 
corrosiie  ingredient,  such  as  cream  of  tartar, 
alum,  Sfc.,  which  destroy  the  enamel.  4.  To 
remove  warts,  burn  them  ojj  with  caustic,  which 
should  be  applied  every  morning ;  or  they  have 
sometimes  been  rmoveil  by  rubbing  them  well 
with  salt  every  night  ami  morning. 

E.  W.  Easton  will  find  a  full  description  of  the 
steam-engine,  with  the  manner  of  the  acting  of 
the  piston  in  Vol.  1  of  the  Penny  Mkchanic, 
ATo .  1 ,  page  3. 

J.  H. — The  best  and  most  complete  work  of  the 
kind,  in  our  opinion,  is  Iirarules  “  Manual  of 
Chemistry ,"  fifth  edition,  published  by  John 
Parker,  West  Strand. 

G.  S.,Jun. —  JVe  have  rcceit'cd  his  paper  on  the 
mechanism  of  organs,  for  which  u>e  are  obligctl, 
and  will  take  an  early  opportunity  of  insert¬ 
ing  it. 

Received  W.  E.  Hall — F.  It.  Banbury — B.  It.  B. 
— \V.  M. — M.  I.  S.— W.  X.  Y.  Z.— A.  A.  M. 
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ELLIPTIC  TURNING. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, —  In  No.  34  of  [your  Journal,  p.  2G(», 
I  notice  an  article  on * * *  4‘  Elliptic  Turning, ’’ 
to  which  the  initial  letters  “  E.  L.”  are 
appended;  which  is  copied  from  the  “  Pa¬ 
norama  of  Science  and  Art,”  vol.  1,  pp. 
7G-8,  the  II  th  edition  of  which,  published 
in  1825,  is  now  before  me.  Had  your  cor¬ 
respondent  possessed  the  information  abso. 
lately  requisite  to  embody  and  impart,  in 
clear  and  distinct  language,  the  geome¬ 
trical  principles  on  which  elliptic  turning 
depends,  he  must  have  discovered  that  the 
author*  of  the  ‘*  Panorama”  had  left  those 
principles  untouched  ;  and  that,  as  regards 
the  arrangement  of  the  machine  or  appa¬ 
ratus  by  which  elliptic  turning  is  effected, 
it  is  not  only  unnecessarily  cumbrous,  but 
greatly  in  the  rear  of  the  present  improved 
chuck  employed  for  the  same  purpose.  I 

am  not  aware  of  anv  wr  iter  on  mechanism, 

# 

who  has  given  a  demonstration  of  the 
principles  of  elliptic  turning  worthy  of  a 
geometrician,  except  the  late  talented 
Peter  \  icholson  ;-f*  than  whom  no  man 
was  better  qualified,  both  by  theoretical 
and  practical  attainments,  to  elucidate  the 
more  abstruse  departments  of  scientific 
mechanism.  As  I  am  convinced  Mr.  Ni¬ 
cholson’s  masterly  treatment  of  this  beau¬ 
tiful  art  cannot  be  surpassed,  and  as  the 
elliptic  curve  is  of  great  value  to  the  prac¬ 
tical  mechanic,  I  shall  extract  the  greater 
part  of  his  papers,  merely  premising,  that 
several  years  before  I  met  with  “  The  .Me¬ 
chanic's  Companion,”  1  had  resolved  the 
question  precisely  by  a  similar  train  of 
reasoning. 

DEFINITION. 

If  there  he  a  plane  with  any  indefinite 
outline,  and  two  inflexible  right,  lines  at 
right  angles  to  each  other,  and  if  the  plane 
be  fixed  to  an  axis  at  right  angles  there¬ 
with  ;  and  if  the  two  inflexible  lines  be 
oade  to  coincide  with  the  plane,  and  be 
moveable  on  its  surface,  that  one  of 
them,  which  may  be  designated  the  pri¬ 
mary  line,  may  always  pass  through  two 
fixed  points* in  the  plane,  and  through  the 
point  where  the  plane  is  intersected  by  the 
axis  ;  and  if  the  other  transverse  line  be 
made  to  pass  or  slide  along  a  given  point, 
which  is  not  attached  to  the  plane,  but 


•  James  Smith.  "  The  Panorama”  was  oii- 

ginally  published,  I  think,  at  Liverpool,  in  or 

about  the  year  181*2. 

4  “  l he  Mechanic’s  Companion,"  London, 
1828,  8vo.,  p.  48*2,  tt  ttq. 


would  remain  stationary,  even  though  the 
plane  were  in  motion  ;  and  if  a  secondary 
plane  he  fixed  to  the  inflexible  lines,  pa¬ 
rallel  to  the  primary  plane,  then  if  the 
axis  be  carried  round  while  the  point  in 
the  transverse  line  is  at  rest,  the  primary 
plane  will  also  be  carried  round,  and  every 
point  in  it  will  describe  the  circumference 
of  a  circle;  the  secondary  plane  will,  like¬ 
wise,  be  carried  round,  and  will  perform 
its  revolutions  in  the  same  time  as  the 
primary  plane  and  the  axis;  but,  being 
imrftoveably  fixed  to  the  rectangular  lines, 
they  will  cause  it  to  have  both  a  progres¬ 
sive  and  retrogressive  motion  in  the  direc¬ 
tion  of  the  primary  line  in  each  revolu¬ 
tion  ;  and,  lastly,  if  another  point  at  rest 
I  be  held  to  the  surface  of  the  secondary 
plane  while  in  motion,  it  will  either  de¬ 
scribe  an  ellipse,  a  circle,  or  a  straight 
line.  Hence  the  describing  point  will  al¬ 
ways  be  at  the  same  distance  from  the 
centre  or  point,  where  the  axis  intersects 
the  primary  plane. 

The  eccentricity  of  the  ellipse,  or  the 
difference  of  the  axis,  will  be  double  the 
distance  between  the  stationary  point  in 
the  transverse  line  and  the  axis. 

Instead  of  the  stationary  point,  a  circle 
may  be  placed,  with  its  centre  in  this 
point,  and  its  plane  perpendicular  to  the 
axis  ;  and  instead  of  the  inflexible  line 
moving  to  and  fro  along  two  fixed  points 
in  the  plane,  the  diametrically  opposite 
parts  of  the  circumference  may  always 
touch  a  pair  of  parallel  lines  on  the  re¬ 
volving  plane. 

To  illustrate  this  definition,  let  a  n  and 
E  f,  figs.  1,  2,  3,  4,  5,  fi,  7,  and  8,  he  the 
two  inflexible  lines  intersecting  each  other 
at  .r,  at  right  angles;  let  c  d  be  the  two 
fixed  points;  let  a  b  be  the  primary  line, 
E  F  the  secondary  line,  and  the  lines  a  b 
and  E  F,  at  richt  angles,  taken  as  a  whole, 
be  a  transverse;  let  c  represent  a  primary 
point,  and  the  describing  point  he  taken  at 
G,  in  the  line  drawn  through  c  i>,  pro¬ 
duced.  Now  in  all  the  positions  of  the 
chuck,  the  primary  line,  a  b,  is  always 
upon  the  point,  c,  and  e  f  upon  n.  Pre¬ 
mising  this,  suppose,  before  motion  is  im¬ 
parted,  that  E  F,  fig.  1,  the  secondary  line, 
coincide  with  r.  g,  the  point,  o,  with  o 
(which  is  the  plane  of  the  figure  to  he 
described) ;  then,  because  a  n  always  passes 
through  c,  the  points,  x  and  c,  will  be  co¬ 
incident,  a  B  being  then  at  right  angles  to 
E  F.  Now.  suppose  motion  to  be  impart¬ 
ed,  and  one-eighth  of  a  revolution  per¬ 
formed,  as  at  fig.  2,  the  describing  point, 
g,  still  being  in  the  same  position  with  re¬ 
spect  to  c  and  d,  then  the  point,  o,  will 
now  be  at  a  distance  from  the  point,  o,  and 
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a  part,  g  o,  of  the  curve,  will  be  described 
by  the  fixed  point,  g;  also,  the  point,  .r, 
will  be  above  the  line,  c  n  g.  Now  let  the 
motion  proceed,  and  describe  another  one-  j 
eighth  of  a  revolution,  as  at  fig,  3  ;  then 
the  point,  o,  being  always  in  the  line,  E  r, 
produced,  e  f  will  be  at  right  angles  with  ! 
the  fixed  line,  c  d  g,  a  «  coincident  with 
c  D  G,  and  the  point,  which  was  last  at  G,  , 
will  now  be  at  x.  In  like  manner,  when 
another  one-eighth  of  a  revolution  has  been  ; 
performed,  as  at  fig.  4,  the  point,  ^  i|  a 
line  drawn  from  the  point,  c,  perpendicu¬ 
lar  to  the  fixed  line,  c  D  G,  and  the  point, 
2,  which  was  at  g,  in  fig.  3,  is  situated  be¬ 
tween  x  and  g.  In  like  manner,  by  con¬ 
tinuing  the  motion,  the  whole  curve  will 
be  generated.  Fig.  5  shows  the  curve,  j 


one-half  of  a  revolution  having  been  de¬ 
scribed  ;  fig.  fi,  five-eighths ;  fig.  75  six- 
eighths,  and  fig.  8,  seven-eighths. 

From  this  description  it  is  manifest, 
that  the  construction  and  movement  of  the 
chuck  for  elliptic  turning,  depends  on  the 
same  principles  as  the  common  trammel, 
with  this  difference — in  turning,  the  el¬ 
liptic  curve  is  produced  by  moving  the 
plane,  and  keeping  the  point  steady;  but 
in  the  trammel,  the  plane  of  description  is 
at  rest,  whilst  the  point  is  in  motion. 

1  have  already  observed,  that  the  elliptic 
chuck  recommended  in  the  “  Panorama,’’ 
is  cumbrous,  and,  I  might  have  added,  that 
it  is  unnecessarily  complicated.  Your 
readers  will,  therefore,  expect  that  I 
should  furnish  something  more  simple  and 


Fig.  J. 


Fig.  2. 


Fig.  3. 


equally  effectual.  The  geometrical  prin¬ 
ciples  of  all  the  elliptic  chucks  with  which 
I  am  acquainted,  are  identical,  although 
the  arrangement  of  the  parts  may  vary. 
The  form  given  by  Mr.  Nicholson,  in  the 
work  already  quoted,  is  very  plain  and 
easily  constructed  ;  it  consists  of  three  por¬ 
tions — the  ring,'the  frame,  and  the  slider; 
another,  rather  more  compact  and  suscep¬ 
tible,  I  conceive,  of  greater  accuracy  of 
work,  is  suggested  in  “  Martin’s  Circle  of 
the  Mechanical  Arts.”  * 


*  Second  edition,  London,  1818,  4to.,  pp. 
562^*563. 


The  chuck,  ii  h,  fig.  9,  is  attached  to 
the  mandrel  by  a  screw  projecting  from  the 
centre  of  it,  behind.  Fig.  10  is  a  back 
view  of  the  chuck  ;  the  screw  is  shown  at 
h  \  the  chuck  has  a  dove-tail  groove  form¬ 
ed  in  it,  in  which  the  slider,  k,  traverses 
freely,  yet  steadily;  this  dovetail  groove 
is  formed  by  pieces,  a  a,  screwed  down  on 
each  side.  The  centre  of  the  slider  has  a 
screw,  t.,  in  front,  fig.  9,  projecting  from 
it,  by  which  a  wooden  or  other  chuck,  or, 
indeed,  the  material  itself,  to  be  operated 
on,  may  be  attached  to  the  slider.  The 
sliding  or  reciprocating  motion,  is  govern¬ 
ed  by  the  ring,  m,  fig.  11.  This  is  usually 
of  brass,  attached  fast  to  the  puppet  of  the 
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lathe,  the  mandrel  passing  through  the 
aperture,  N  ;  the  screws,  i»  u,  serve  to  at¬ 
tach  the  ring,  m,  to  the  puppet,  and  also 
allow  a  certain  horizontal  range,  equiva¬ 
lent  to  the  required  eccentricity  from  the 
nose  of  the  mandrel.  In  the  hack  view  of 
the  chuck,  fig.  10,  two  grooves  are  shown 
through  it;  these  grooves  admit  the  shanks 
of  two  straight  edged  pieces  of  steel,  it  R, 
which  are  firmly  attached  to  the  slider  by 
the  screws,  p  p,  fig.  9,  I  he  inside  edges 
of  it  n,  must  be  exactly  parallel,  and  the 
distance  between  them  equal  to  the  dia¬ 
meter  (outside)  of  the  ring,  m,  which  is 
included  between  their  cheeks,  when  the 
chuck  is  screwed  on  the  mandrel,  and  the 
ring  fixed  on  the  puppet,  as  already  de¬ 
scribed. 

Fio.  7- 


o 


Now  suppose  the  circle  or  ring,  m,  to  be 
set  concentric  with  the  mandrel,  and  mo¬ 
tion  communicated  ;  the  chuck,  with  its 
slider,  and  the  work  affixed  hv  means  of 
the  front  screw,  i.,  will  similarly  revolve ; 
but  a  tool  applied  in  the  usual  wav  to  the 
surface  of  the  work,  will  produce  a  circle, 
bc'-ause  the  parallel  pieces,  h  r.  embracing 
the  ring,  si,  govern  the  movement  of  the 
slider  with  its  screw,  l,  and  compel  it  to 
retain  the  same  position  in  its  groove  in 
the  chuck,  during  all  the  parts  of  a  revo¬ 
lution.  Now  place  the  tool  at  such  a  dis¬ 
tance  from  the  centre,  that  it  will  describe 
a  circle  of  equal  diameter  to  the  breadth 
or  smallest  diameter  of  the  ellipses  intend¬ 
ed  to  he  turned  (this  is  first  done  by  fixing 
the  tool  in  the  slide-rest)  ;  then  turn  the 
mandrel  till  the  slider  comes  horizontal, 
«nd  setting  the' ring,  M,  eccentric  by  the 
screws,  p  q,  it,  of  course,  moves  the  slider 
in  its  groove,  and  the  work  attached  to  the 
rcrew,  i.,  farther  from  the  centre,  because 
the  two  steel  pieces,  n  r,  exactly  include 
the  ring,  m,  between  them.  The  amount 
of  eccentricity  given  to  the  ring,  is  equal 
to  the  difference  between  the  two  diame¬ 
ters  of  the  required  ellipses,  so  that  the 
work  shall  throw  out  a  sufficient  distance, 
to  bring  the  point  of  the  tool  as  much  be¬ 


yond  the  circle  first  described,  a*  the  length 
of  the  ellipses  exceed  the  breadth.  '1  he 
point  of  the  tool  will  now  be  at  one  end 
of  the  longest  diameter,  and  here  the  trac- 

Fio.  8. 


ing  of  the  entire  curve  commences.  In 
turning  the  mandrel  round  till  the  slider 
becomes  vertical,  it  must  return  in  its 
groove  to  the  place  it  first  occupied — viz. 
the  centre ;  because  the  ring,  m,  which 
guides  it,  is  not  eccentric  in  a  vertical, 
though  it  is  so  in  a  horizontal,  direction. 
In  this  motion,  the  point  of  the  tool  has 
described  one  quadrant  of  an  ellipse,  be¬ 
cause  it  gradually  approached  the  centre, 
a  quantity  equal  to  the  eccentricity  of  the 
ring.  m.  By  continuing  the  motion,  the 
ring  will  cause  the  slider  to  move  out  the 
eontrarv  wav  from  the  centre,  in  its 
groove,  until  it  becomes  again  horizontal, 
when  it  will  be  at  its  greatest  throw-out 
(as  eccentricity  is  technically  called),  and 
the  point  of  the  tool  will  be  at  the  other 
end  of  the  longest  diameter,  having  de¬ 
scribed  one-half  the  curve.  Continuing 
forwards,  till  the  slider  becomes  vertical, 
it  will  he  eccentric  again  ;  the  tool,  at  the 
breadth  of  the  ellipse,  having  completed 
three-quarters  of  the  curve;  and  in  turn¬ 
ing  the  next,  or  fourth  quarter,  the  slider 
throws  out  until  it  becomes  horizontal, 
and  brings  the  work  to  the  position  whence 
it  first  set  out — viz.  its  greatest  eccentri¬ 
city,  and  the  tool  at  the  extremity  of  tho 
longest  diameter  of  the  ellipse.  1  consider 
the  ring  used  with  this  chuck  verv  incon¬ 
venient  and  inferior,  both  to  that  described 
by  Mr.  Nicholson  and  in  the  “  Panorama 
and  1  am  convinced,  that  the  complete  ap¬ 
paratus  commonly  employed  for  elliptic 
turning,  as  well  as  the  component  parts 
thereof,  is  susceptible  of  much  improve¬ 
ment.  \V  ith  the  view  of  calling  the  at¬ 
tention  of  your  ingenious  readers  to  the 
subject,  I  have  been  at  some  pains  to  il¬ 
lustrate  the  first  principles  and  progres¬ 
sive  movement  of  the  chuck.  Mr.  Nichol¬ 
son  avers.  “If  a  single  crank  he  fixed  to 
the  end  of  the  mandrel  of  a  lathe,  and'the 
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end  of  that  crank  be  made  to  touch  an  in¬ 
clined  plane  while  the  body  is  in  motion, 
the  point  of  a  sharp  tool  being  pressed 
upon  the  surface,  and  kept  stationary  by 
means  of  the  rest,  a  line  will  be  described 
on  the  surface  of  the  material,  which  line 
will  be  the  circumference  or  perimeter  of 
an  ellipse,  and  which  will  have  the  pro¬ 
portion  of  its  axes  in  the  ratio  of  the  ra¬ 
dius  to  the  sine  of  the  plane’s  inclination. 
If  the  surface  of  the  body  to  be  turned  be 
straight,  and  the  cutting  edge  of  the  #ool 
be  held  equi-distant  from  the  axis,  till  body 
itself  will  be  turned  into  a  cylinder,  and 
all  its  sections  perpendicular  to  the  axis 
will,  consequently,  be  circles.”  This  is  not 
quite  as  clearly  explained,  as  regards  the 
details,  as  could  have  been  wished;  yet 
the  novelty  of  the  arrangement  deserves 
consideration,  especially  as  the  great  de¬ 
fect  of  all  elliptic  chucks  is  here,  at  least, 
partially  removed  :  I  allude  to  the  impos¬ 
sibility  of  producing,  by  means  of  the 
English  chuck,  an  ellipse  of  any  practi- 
tically  useful  dimensions  in  regard  to 
breadth.  This  capital  drawback  has  been 
pointed  out  long  ago  by  the  French  writers 
on  turning,  and,  at  the  same  time,  several 
ingenious  plans  for  elliptic  turning  sug¬ 
gested  ;  among  them  1  extract,  from  “  Le 
Manuel  du  Tourneur,’’  vol.  2,  pp.  71  and 
72,  the  following  description,  observing, 
however,  that  as  no  engravings  are  given, 
much  is  left  to  the  imagination  : — 


<c  A  method  has  been  devised  of  adapt¬ 
ing  the  mechanism  of  a  lathe  for  oval  (el¬ 
liptic)  turning,  to  the  common  lathe.  It 
is  merely  necessary  to  have  the  mandrel 
drilled,  cleared  with  a  broach,  and  inter¬ 
nally  turned.  In  the  hollow  mandrel,  a 
bar  and  its  barrel  are  placed  ;  these  retain 
a  forked  piece  behind  the  lathe.  A  me¬ 
tallic  plate  is  attached  to  the  nose  of  the 
mandrel,  which  has  at  its  centre  an  open¬ 
ing,  where  the  steel  guide  and  the  slider 
are  placed,  and,  by  means  of  v^hich,  eccen¬ 
tricity  is  produced.  Beneath  the  slider  is 
another  opening,  where  are  fixed  two 
dove-tail  slides,  between  which  a  piece  of 
brass  works,  which  directs  a  button  at¬ 
tached  to  the  end  of  the  forked  piece  ;  and 
that  these  slides  may  not  have  any  play, 
they  are  firmly  fixed  by  four  screws. 
When  the  piece  is  adjusted  in  the  interior 
of  the  metallic  plate,  it  is  screwed  to  the 
nose  of  the  mandrel,  and,  revolving  with 
it,  produces  an  ellipse,  by  means  of  the 
alternate  lengthening  and  shortening  of 
the  slider,  which  has  a  projecting  screw  to 
carry  a  chuck,  and  a  dividing  wheel.  A 
full  description  of  this  arrangement  for 
elliptic  turning,  I  intend  offering  to  the 
readers  of  this  journal  at  a  future  oppor¬ 
tunity. 

I  remain  yours,  &c., 

An  Amateur  Mechanic. 
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ORGANIC  REMAINS?  IN  SALIFEROUS 
SYSTEM. 

The  forms  of  life  buried  in  this  system 
of  strata,  although  few  in  number,  are  ex¬ 


ceedingly  interesting  to  the  naturalist  and 
geologist.  The  following  is  a  brief  notice 
of  them: — 


Plants  .  Marine .  Traces  in  the  limestone,  Durham. 

Terrestrial  ....  Voltzia,  in  the  limestone,  Durham. 

Dietyophyllnm,  &c.,  in  Cheshire,  Worcester¬ 
shire,  &c. 

Zoophyta. .  . .  Polyparia .  Three  species  belonging  to  retepora,  and  a  la- 

melliferous  coral. 

Crinoidea .  One  species. 


Conchifera .  About  thirty  species. 

Mollusca . .  . .  Gasteropoda....  Four  or  more  species. 
Cephalopoda....  (Nautilus). 

Crustacea  (?) 

Fishes  .  About  ten  species. 


Reptiles  ....  The  codontosaurus,  discovered  by  Dr.  Riley  and  Mr.  Stutchbury, 
near  Bristol. 

Palseosaurus,  also  found  there  by  the  same  gentlemen. 

Protosaurus,  found  at  Thuringia,  in  the  oldest  member  of  new 
red  sandstone. 

Here,  then,  perhaps,  we  have,  for  the  first  time,  remains  of 
oviparous  quadrupeds. 


THE  PENNY  MECHANIC  AND  CHEMIST. 


Strong  circumstantial  evidence  has  been 
recently  given,  to  show  that  a  gigantic 
batrachian  existed  at  the  period  when  the 
new  red  sandstone  was  formed.  In  Sax¬ 
ony.  at  the  village  of  ilessberg,  fossil 
footsteps  were,  a  few  years  ago,  discovered 
in  several  quarries  of  sandstone.  Dr. 
Hohnbaum  and  Professor  Kaup  state,  that 
those  impressions  of  feet  arc  partly  con¬ 
cave  and  partly  in  relief.  The  depressions 
are  described  as  being  upon  the  upper  stir- 
faces  of  the  sandstone  slabs,  but  the  foot¬ 
marks  in  relief  are  only  upon  the  lower 
surfaces,  and  cover  the  depressions.  In 
short,  the  footmarks  in  relief  are  natural 
casts,  formed  in  the  subjacent  footsteps, 
as  in  moulds.  On  one  slab,  six  feet  long 
by  five  feet  wide,  many  footsteps  of  more 
than  one  animal,  and  of  various  sizes,  oc¬ 
cur.  The  larger  impressions,  which  seem 
to  be  those  of  the  hind  foot,  are  generally 
eight  inches  in  length  and  live  in  width, 
and  one  was  twelve  inches  long.  Near 
each  large  footstep,  and  at  a  regular  dis¬ 
tance  (about  one  inch  and  a  half)  before 
it,  a  smaller  print  of  a  fore-foot,  four 
inches  Jong  and  three  inches  wide,  occurs. 
The  foot-teps  follow  each  other  in  pairs, 
each  pair  in  the  same  line,  at  intervals  of 
fourteen  inches  from  pair  to  pair.  The 
large,  as  well  as  the  small  steps,  show  the 
great  toes,  alternately,  on  the  right  and 
left  side ;  each  step  makes  the  print  of 
five  toes,  the  first  or  great  toe  being  bent 
inwatd,  like  a  thumb.  Though  the  for 
and  hind  feet  differ  so  much  in  size,  they 
are  nearly  similar  in  form.  The  name  of 
cheirotherium*  was  proposed  by  Kaup  as 
the  provisional  name  for  the  great  un¬ 
known  animal  that  impressed  the  larger 
footsteps,  from  a  supposed  resemblance  in 
the  marks  of  both  the  fore  and  bind  feet  to 
the  impress  made  by  a  human  hand  ;  and 
he  thought  they  might  be  derived  from 
some  quadruped  allied  to  the  marsupialia. 

Hut  these  footsteps  are  not  confined  to 
foreign  lauds,  and,  within  the  last  three 
years,  able  observers  have  contributed 
largely  to  this  very  interesting  subject. 
Dr.  Hurklaud,  in  his  Address  delivered  at 
the  anniversary  of  the  Geological  Society 
of  London  on  t^te  21st  of  February,  18-10, 
thus  sums  up  the  evidence  obtained  in  this 
country: — “  Near  Liverpool,  .Mr.  Cun¬ 
ningham  has  successfully  continued  his 
researches  begun  in  IhTs,  respecting  the 
footsteps  of  cheirotherium  and  other  ani¬ 
mals  in  the  new  red  sandstone  at  Store- 
ton  Hill,  on  the  west  side  of  the  Mersey. 
These  footsteps  occur  on  five  consecutive 
beds  of  clay  in  the  same  quarry  ;  the  clay 

•  ( ’Keir,  band,  and  Ihcr,  wild  beast.  Greek. 


beds  are  very  thin  ;  and,  having  received 
the  impressions  of  the  feet,  afforded  a  se¬ 
ries  of  moulds,  in  which  casts  were  tuken 
by  the  succeeding  deposits  of  sand,  now 
converted  into  sandstone.  The  casts  of 
the  feet  are  salient  in  high  relief  on  the 
lower  surfaces  of  the  beds  of  sandstone, 
giving  exact  models  of  the  feet  and  toes 
and  claws  of  these  mysterious  animals,  of 
which  scarcely  a  single  bone  or  tooth  has 
yet  been  found,  although  we  are  assured 
by  t?he  evidence  before  us  of  the  certainty 
of  th<*ir  existence  at  the  time  when  the 
new  red  sandstone  was  in  process  of  depo¬ 
sition.  Farther  discoveries  of  the  foot¬ 
steps  of  cheirotherium,  and  five  or  six 
smaller  reptiles,  in  the  new  red  sandstone 
of  Cheshire,  Warwickshire,  and  Salop, 
have  been  made  public  by  Sir  1*.  Egerton, 
Mr.  J.  Taylor,  jun.,  Mr.  Strickland,  and 
Dr.  Ward.” 

On  the  20th  January  and  24th  Febru¬ 
ary  of  this  year,  two  papers  were  read  be¬ 
fore  the  Geological  Society,  relating  to 
this  subject.  From  these  it  appears  that, 
lately,  several  teeth,  a  fragment  of  the 
skull,  and  a  few  broken  vertebrae,  have 
been  found  ;  and,  from  an  attentive  and 
careful  study  of  them,  Professor  Owen  is 
of  opinion,  1st.  That  the  cheirotherium 
(or,  as  he  prefers  calling  it,  labyrinthodon) 
had  hind  extremities  much  larger  than  the 
anterior  extremities;  2nd.  That  the  foot¬ 
prints  of  labyrinthodon  are,  at  least,  as 
much  like  those  of  certain  toads  as  those 
of  any  other  animals. 

The  reading  of  Professor  Owen’s  last 
memoir  was  accompanied  by  the  exhibi¬ 
tion  of  a  diagram,  representing  a  restora¬ 
tion  of  two  species  of  labyrinthodon.  The 
animal  is  exhibited  in  the  plate  as  impress¬ 
ing  its  footsteps  on  a  shore  of  sand,  now 
new  red  sandstone.  There  is  reason  for 
believing,  that  this  formidable  batrachian 
was  not  smooth  externally,  but  that  it 
was  protected,  on  certain  parts,  at  least, 
by  bony  scutella. 

Specimens  of  the  foot-prints  may  be 
seen  in  the  British  Museum,  and  in  that 
of  the  JUoyal  College  of  Surgeons  in  Lon¬ 
don.* 

In  March,  1839,  Mr.  Cunningham  com¬ 
municated  a  paper  to  the  Geological  So¬ 
ciety  of  London,  on  the  impression  of  rain, 
which  he  recognised  on  the  surface  of 
slabs  of  new  red  sandstone,  taken  from  the 


•  This  department  of  geological  investigation 
has  lately  been  studied  with  so  much  care  and 
success,  that  it  has  become  of  such  importance  ns 
to  lie  considered  a  distinct  branch  of  inquiry, 
under  the  name  of  ichnology.  Ktyiu  — tchnot,  a 
footstep,  and  logot,  a  discourse. 


Storeton  quarries.  In  examining  some  of 
the  slabs  extricated  at  the  depth  of  thirty 
feet,  this  gentleman  observed  that  their 
under  surface  was  thickly  covered  with 
minute  hemispherical  projections  or  casts 
in  relief  of  circular  pits,  in  the  immedi¬ 
ately  subjacent  layers  of  clay.  The  origin 
of  these  marks,  he  is  of  opinion,  must  be 
ascribed  to  showers  of  rain,  which  fell 
upon  an  argillaceous  beach  exposed  to'the 
retiring  tide,  and  their  preservation  to  the 
filling  up  of  the  indentations  by  sand.  This 
interpretation  is  supported  byj.  several 
eminent  geologists. 


PRINTING  BY  VOLTAIC  ELEC¬ 
TRICITY. 

ROYAL  POLYTECHNIC  INSTITUTION. 

At  this  well-ordered  establishment,  the 
public  will  very  shortly  be  made  acquaint¬ 
ed  with  the  particulars  of  an  entirely  new 
method  of  printing  calicoes,  and  other  si¬ 
milar  fabrics,  with  patterns  in  every  of 
form  and  colour,  by  the  sole  agency  of  vol¬ 
taic  electricity.  This  novel  application  of 
the  powers  of  the  galvanic  battery  to  the 
purposes  of  manufacture,  is  without  pa¬ 
rallel,  if  the  processes  of  electro-gilding 
and  electro-silvering  be  excepted.  A  piece 
of  cloth,  having  first  received  its  mor- 
daunt  (produced  by  being  immersed  in  a 
chemical  solution)  is  stretched  over  a  bed 
of  platinum  in  its  wet  state.  A  pattern 
of  the  design  intended  to  be  printed  is 
then  placed  upon  it;  this  pattern  being 
made  of  various  kinds  of  metal,  according 
to  the  colours  required  to  be  produced, 
and  the  particular  mordaunt  employed. 
The  cloth,  in  its  wet  state,  acts  as  a  con¬ 
ductor  ;  and  between  the  metallic  pattern 
pressed  upon  it,  the  necessary  galvanic 
circuit  is  established — the  first  being  con¬ 
nected  with  the  negative,  and  the  other 
with  the  positive,  pole  of  the  battery.  Me¬ 
tals  form  an  oxide,  or  some  other  com¬ 
pound,  by  the  agency  of  voltaic  electri¬ 
city  ;  and  the  effect  of  its  action,  in  the 
present  case,  is  to  precipitate  durable  co¬ 
lours  upon  the  cloth,  the  variety  of  which 
will  depend  upon  the  actual  mordaunt 
used,  and  the  kinds  of  metals  employed 
in  a  production  of  the  pattern!  required. 
If,  for  instance,  the  representation  of  a 
blue  dahlia  were  to  be  given,  the  metals 
necessary^for  its  production  would  be  cop¬ 
per,  silver,  and  iron.  These  would  be 
shaped  into  the  desired  pattern;  and  the 
galvanic  current  acting  upon  it,  in  the 
way  described,  would  print  a  green  leaf 
from  the  copper,  a  brown  stem  from  the 
silver,  and  a  blue  floweb  from  the  iron. 
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The  metallic  pattern  itself  would  suffer  no 
Ioks  or  deterioration  in  the  process  ;  but  as 
the  whole  thing  will  be  thrown  open  to 
the  public  in  a  day  or  two,  manufacturers 
and  others  interested  in  the  success  of  the 
invention,  will  have  ample  opportunity  of 
narrowly  inspecting  all  its  details. 

On  referring  to  the  list  of  patents,  we 
find  this  wonderful  chemical  invention  is 
the  discovery  of  I  sham  Baggs,  Esq.,  for¬ 
merly  a  resident  of  Cheltenham  ;  and  the 
same  gentleman  who,  a  short  time  since, 
secured  letters  patent  for  a  most  ingenious 
mode  of  engraving  by  machinery.  This 
latter  invention,  we  are  informed,  is  likely 
to  effect  extraordinary  improvements  in 
another  equally  important  branch  of  our 
manufactures  (the  Potteries),  into  which 
it  will  shortly  be  introduced.  We  shall, 
in  a  few  days,  be  enabled  to  give  a  more 
detailed  account  of  Mr.  Baggs’s  method  of 
engraving;  but,  in  the  meantime,  we  can 
state,  that  the  invention,  though  it  will 
certainly  be  used  in  many  branches  of  the 
art,  is  considered  principally  adapted  to 
illustrate  subjects  of  the  finest  and  most 
costly  description  for  our  Staffordshire 
ware ;  and  the  machine  being  capable  of 
engraving  at  one  operation  any  number 
of  duplicate  plates  of  the  same  or  of  dif¬ 
ferent  dimensions, ^varying,  by  gradation, 
from  the  largest  to  the  most  minute  size  : 
the  saving  in  one,  if  not  the  most  expen¬ 
sive  item  in  those  great  establishments, 
must  prove  immense.  We  have  ourselves 
seen  specimens  of  its  power,  and  can  bear 
testimony  to  the  singular  and  beautiful 
fidelity  with  which  the  machine  develops 
every  line  of  the  subject  before  it.  From 
the  fact  of  the  justly-celebrated  artists, 
Messrs.  W  and  E.  Finden  (who  have  long 
been  considered  the  first  engravers  of  the 
day,  and  under  whose  skilful  direction  it 
will  immediately  come  before  the  public), 
having  purchased  an  interest  in  the  pa¬ 
tent,  we  have  assurance,  that  those  best 
competent  to  judge  of  the  merits  of  the 
invention,  consider  it  of  great  value  and 
importance,  and  one  which  must  produce 
a  decided  revolution  in  the  art  to  which 
it  applies.  We  are  informed,  a  patent  has 
been  secured  for  France,  and  believe  ar¬ 
rangements  are  now  in  progress  for  its 
adoption  in  the  extensive  porcelain  works 
at  .Sevres,  which  belong  to,  and  are  under 
the  immediate  direction,  of  the  French 
Government.  This  is  certainly  a  wonder¬ 
ful  age  for  improvements  ;  singular  and 
most  valuable  discoveries  are  daily^being 
made  in  chemistry  and  mechanics  ;  but  it 
is  rarely  we  find  so  extraordinary  a  know¬ 
ledge  in  both  these  great  sciences  combined 
in  the  same  individual,  which  it  is  evident 
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the  highly. gifted  mind  of  the  gentleman 
must  possess,  whose  useful  inventions 
form  the  subject  of  our  present  notice. 


INSTITUTIONS. 

I.KCTCRES  DCaiNO  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday.  Oc¬ 
tober  20,  Rev.  B.  H.  Smart,  Esq.,  on  the  In¬ 
structive  Character  of  English  and  Roman 
History,  reflected  by  the  Poetry  of  Shakspcare. 
Friday,  Oct.  22,  W.  Jonei,  Esq.,  on  Voice  and 
Speech,  with  Illustrations.  At  half-past  eight 
precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.  —  Tuesday, 
Oct  19,  Election  of  Officers,  At  half-past 
eight 

Mutual  Instruction  Society,  16,  Great  Tower 
Street,  City. — Monday,  October  18,  A.  Booth, 
Esq.,  on  the  Fires  of  London.  At  half-past 
eight 

lit  rmondsey  and  Rotherhithc  Literary  and  Scien¬ 
tific  Institution,  4$,  Church  Street,  Rother- 
hithe.— Monday,  October  18  Discussion.  At 
half-past  eight  precisely. 


QUERIES. 

The  best  method  of  cleaning  and  bleaching  the 
skulls  of  animals?  The  best  method  of  cleansing 
Spanish  dogs  of  lleas?  W.  O.  M. 

The  best  and  cheapest  method  of  preserving 
skins,  so  that  the  hair  will  not  come  off?  Also, 
the  cheapest  and  most  simple  way  of  bleaching 
wax?  A.  O.  S. 

I  have  a  hollow  cylinder,  whose  inside  diame¬ 
ter  is  a  ;  wishing  to  put  three  cylinders  of  smaller 
diameter  in  the  larger,  so  that  peripheries  of  the 
four  cylinders  shall  touch.  The  diameter  of 
smaller  cylinders,  with  a  complete  solution,  will 
gieatly  oblige.  J.  Cokdky. 

Are  there  any  classes  for  giving  instruction  in 
engine  driving,  and  what  the  terms  are?  0. 

The  manner  by  which  water-colours  are  made 
into  cakes?  A  Subscriber. 

“  An  Amateur  Mechanic"  will  feel  obliged  to 
any  person  who  may  be  disposed  to  supply  him 
with  an  account  of  the  disc  steam-engine;  also 
that  invented  by  Mr.  Craig. 

How  to  prepare  a  go»id  cement  for  blacking* 
bottles,  that  will  prevent  the  acid  oozing  through, 
or  any  preparation  to  put  upon  the  corks  previous 
to  cementing,  which  will  answer  the  purpose? 

Inquirer. 

What  is  the  cause  of  the  sudden  rush  of  w  ind 
when  a  dark  cloud  obscures  the  sun?  How  are 
turkey’s  crops  for  balloons  prepared  ? 

A.  W.  C.  R. 

The  l>ext  method  of  transferring  engravings,  or, 
rather,  the  impressions  of  engravings  from  paj>cr 
to  wood?  A.  B.  C. 


Where  ran  I  purchase  Newton's  fusible  metal 
for  dectrotvping,  and  the  price  ?  What  sort  of 
instrument  should  I  require  to  turn  witoden  cy¬ 
linders  hollow  in  a  lathe?  R.  \\  •  Becki.kt. 

How  arc  skins,  as  rabbits,  Su\,  prepared,  so  os 
to  make  them  soft,  like  the  chamois?  J.  V.  G. 

ANSWERS  TO  QUERIES. 

To  Intoxicate  Birds. —  Birds  may  l>c  intoxicat¬ 
ed  by  strewing  some  powdered  nux  vomica  on 
the  bait  that  is  set  for  them  ;  hut  he  must  watch 
them,  for  the  effect  of  the  dose  will  soon  puss  off, 
and  his  birds  also,  if  he  does  not 

I  beg  leave  to  inform  “  It.  W.  Berkley,' "  that 
the  best  and  cheapest  place  to  buy  goldbeater  s 
skin,  is  at  Messrs.  S.  Sidlev  and  Son  s,  30,  Bald¬ 
win  Street,  City  Road.  P. 

Platinized  Silver. — I  have  seen  tome  at  104, 
Newgate  Street ;  also  at  Palmer's,  103,  in  the 
same  street. 

“  An  Amateur  Mechanic."  Lately  published 
by  Longman  and  Co,  seventh  edition  of  the 
“  Steam  Engine,  Steam  Navigation,  and  Rail¬ 
ways;’  by  Dr.  Larduer.  R.  W.  Beckley. 

TO  CORRESPONDENTS. 

J.  V.  Gibberish. — 1  India  rubier  court  plaster  is 
made  in  the  following  manner: — In  eight  ounces 
of  a  thin  solution  of  India  rubber,  dissolve 
half-an-ounce  of  isinglass.  This  is  talc  brushed 
otxr  blade  silk,  strained  on  a  frame  made  for 
the  purpose  ;  when  dry,  to  be  repeated  as  often 
as  may  be  requirt d.  2.  The  stone  used  for  litho¬ 
graphic  drawings  is  a  fine  limestone,  import¬ 
ed  from  Germany.  It  may  be  procured  at  Wotui 
and  Sharwood's  letter  foundry,  Aldersgate 
Street.  3.  Copper  and  steel  engravings  arc  cut 
with  a  graver. 

Sellinus,  16,  Sussex  Street,  Tottenham  Court 
Road. — “  A  M."  addressed  a  letter  to  him  in 
consequence  of  his  t>jfcr  in  No.  82,  July  10,  to 
supply  working  drawings  of  a  steam-engine, 
but  the  letter  was  r<  turned  through  the  1  lead- 
letter  Office,  with  this  brief  mem.,  “  Not  known 
as  directed ." 

Our  numerous  correspondents  who  complain  of 
their  communications  not  appearing  in  the  fol¬ 
lowing  Number  after  their  being  sent,  are  in¬ 
formed,  that  none  can  be  insured  insertion  if  re¬ 
ceived  later  than  the  Saturday  preceding  the 
day  of  pablication. 


Errata. — In  the  last  Number,  page  367,  in¬ 
stead  of  “  ointment  for  inflamed  eyes,"  read 
ointment  for  sore  eye-lid*,  as  it  is  not  a  proper  ap¬ 
plication  in  the  former  case. 

In  page  365,  for  “  zinc  or  cabbage,"  read  tinct. 
of  cabbage ;  for  “  zinc  or  Brazil  wood,’  read 
tinct.  of  Brazil  wood}  for  "  zinc  or  turmeric," 
read  tinct.  of  turmeric. 


London:  Printed  at  •*  7>e Citi  Press,"  I,  Long 
Lane,  Aldersgate.  by  D  A.  Docun  kt  (to  whom 
Hooks  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  O.  Bekoeb,  Hol>- 
v.  ell  Street,  Strand :  ami  may  be  had  of  all 
Booksellers  end  Newsmen  in  Town  and  Countijr 
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THE  MECHANISM  OF  ORGANS. 

(Sec  Engraving,  frout  page.) 

Notwithstanding  the  pleasure  that 
most  people  feel  at  hearing  the  beautiful 
music  produced  hv  that  king  of  instru¬ 
ments,  the  organ,  it  is  really  astonishing 
how  few  understand  the  mechanism  by 
which  such  an  infinite  variety  of  tone  is 
produced.  As  it  is  not  every  person  who 
has  an  opportunity  of  examining  an  or¬ 
gan,  the  following  papers  may  prove  ac¬ 
ceptable.  As  we  can  do  nothing,  in  the 
wav  of  playing,  without  wind,  we  will  be¬ 
gin  with  the  bellows,  fig.  1,  which  vary  in 
size  and  shape,  according  to  the  organ 
for  which  they  are  adapted.  They  are  all 
on  the  same  principle,  and  composed  of 
two  parts  —  viz.  the  feeder,  f,  and  the  re¬ 
servoir,  b.  The  dark  line,  marked  a  a, 
is  a  flat  piece  of  hoard,  having  a  number 
of  small  valves  in  it,  similar  to  the  clack 
valve  of  the  common  bellows,  but  more 
neatly  made.  The  bottom  board,  r>,  of  the 
feeder,  is  furnished  in  a  similar  manner. 
The  board,  a  a,  extends  beyond  the  bellows 
on  each  side  (though  not  shown  in  the 
drawing),  in  order  to  be  placed  on  sup¬ 
ports  to  hold  it  high  enough  from  the 
ground,  to  leave  room  for  the  feeder  to 
work.  The  upper  part  or  reservoir,  />,  is 
furnished  at  the  top  with  a  sort  of  safety- 
valve.  or,*  as  it  is  called,  the  waste-valve,  s. 
It  opens  downwards,  and  is  kept  up  in  its 
place  by  a  spring,  and  also  by  the  pressure 
of  the  wind  within.  It  has  a  card  attach¬ 
ed  to  it  within,  which  pulls  it  open  when 
the  upper  hoard  is  raised  by  the  wind,  to 
a  certain  height;  and  its  object  is  to  pre¬ 
vent  the  bellows  being  over  filled.  There 
is  also  a  regulator,  R,  made  of  iron,  and 
attached  to  each  board  in  the  bellows,  in 
order  to  insure  its  rising  regularly.  Se¬ 
veral  flat  iron  weights,  w,  are  also  placed 
on  the  top,  to  force  out  the  wind  to  the 
sound-hoard,  through  the  course,  7,  fig.  4. 

Fig.  2  is  the  sound-hoard,  with  the 
front  taken  off,  to  show  the  pallets  and 
springs  within.  It  is  similar  to  a  box, 
having  the  top  made  of  three  thicknesses 
of  wood.  The  lowest  part  is  called  the 
grooving,  and  made  of  pieces  of  wood 
glued  together,  so  as  to  form  something 
like  a  grating,  fig.  5;  over  this  is  glued  a 
flat  piece  pierced  with  holes,  as  in  fiz.  0, 
having  other  narrow  and  thin  pieces  fixed 
on  it,  between  each  double  row  of  holes, 
and  also  on  the  outer  edges.  \Vh»*n  placed 
on  the  grooving,  one  hole  of  each  daub  e 
row  corresponds  with  one  groove  ;  so  that 
the  holes  marked  a  a  a,  will  correspond 
with  the  first  groove;  b  b  b,  with  the  se- 
cond,  Si. c.  The  holes  are  made  alternate¬ 


ly  in  a  zigzag  direction,  in  order  to  leare 
room  for  the  pipes  to  stand  over  them, 
which  would  not  he  the  case  if  placed  in 
one  row  side  by  side.  These  two,  when 
glued  together,  form  the  part  marked  x, 
in  figs.  2  and  3. 


Fig.  3. 


The  under  side  of  the  grooves  are  co¬ 
vered  by  the  pallets,  F  F,  figs.  2,  3,  and  4. 
They  are  triangular  slips  of  wood,  covered 
on  one  side  with  soft  leather,  which  ex¬ 
tends  at  one  end  beyond  the  wood,  and  is 
glued  at  that  end  to  the  wood  of  the  groov¬ 
ing,  so  as  to  form  a  hinge  for  the  pallet. 
I  he.se  pallets  are  each  kept  up  against  the 
groove  they  are  intended  to  cover,  by  a 
wire  spring,  g ,  fig.  3  ;  fig.  3  being  a  sec¬ 
tion  of  the  sound-hoard.  They  are  also 
furnished  with  pull-wires,  w,  tigs.  2,  3, 
and  1.  Fig.  4  shows  the  pallet  open,  so  as 

Fig.  4. 


to  admit  the  wind  to  the  groove  above, 
and,  therefore,  to  all  the  pipes  standing 
above  the  holes  over  that  groove:  x,  fig.  2, 
is  a  board  exactly  like  fig.  fl,  but  without 
the  thin  slips  between  each  double  row  of 
holes;  so  that,  when  screwed  on  to  fig.  (>, 
it  will  appear  in  section,  like  x  y  »,  fig.  3, 
where  three  dark  marks  may  he  observed, 
which  represent  open  spaces  between  the 
two  hoards.  In  these  are  placed  the  sliders, 
m  m  m.  fig.  2,  having  holes  to  correspond 
with  the  hoards,  xand  z;  so  that  the  wind 
will  pass  through  all  three  holes.  'I  he 
sliders  are  made  to  slide  a  little  in  and 
out;  so  that  moving  them  in  about  three- 
fuorths  of  an  inch,  the  holes  will  then  not 
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correspond  with  those  above  and  below  ; 
so  that  it  cuts  off  the  wind  from  one  en¬ 
tire  row  of  pipes.  There  must,  there- 
iore,  be  as  many  sliders  as  there  are  dif- 


Fig.  5. 


ferent  kinds  of  pipes  in  the  organ  ;  and,  of 
course,  by  opening  or  closing  any  of  these 
sliders,  any  of  the  pipes  may  be  made  to 
speak  or  be  silent,  according  to  the  plea¬ 
sure  of  the  performer.  They  are  shifted 
by  means  of  the  stops,  ooo,  fig.  2,  in  front 
of  the  organ.  By  pulling  one  of  the  stops, 


o,  it  moves  the  cranks,  c  c,  and  draws  the 
slider;  so  that  the  holes  correspond  with 
those  below  and  above,  and  by  pushing  it 
in,  the  reverse  action  ensues. 


Fig.  6. 


In  playing,  the  pull-wires,  \v  w,  figs.  2, 
3,  and  4,  are  drawn  down  by  the  keys, 
which,  therefore,  opens  the  requisite  valves 
above,  and  the  air  rushes  through  the 
grooves  into  any  or  all  of  the  pipes  stand¬ 
ing  over  them,  according  to  the  situation 
of  the  sliders.  G.  S.  Jun. 

(To  be  continued.) 


DESCRIPTIVE  GEOLOGY. 
No.  XXI. 


OOLITIC  SYSTEM. 


This  system  has  been  divided  (to  suit  the  north  and  south  of  England)  into  the  fol¬ 
lowing  formations  : — 


Names  of 
Formations. 


Thickness 
in  Yards. 


Subdivisions  or  Groups. 


Nature  of  the  Deposits. 


Lias 


350 


r  Lower  lias  marls 
Lias  limestone 
M  iddle  lias  shale 
JMarlstone 


_  Upper  lias  shale 


Lower  oolite 


Middle  oolite 


Upper  oolite 


Vealden  . .  . . 


130 


150 


130 

300 


i 

I 

I 


Sand 

Inferior  oolite 
Fuller’s  earth 
jGreat  oolite 
Forest  marble 
Cornbrash 
Kelloway  rock 
Oxford  clay 
Lower  calcareous  grist 
Coralline  oolite 
‘Upper  calcareous  grit 
Kimmeridge  clay 

Portland  oolite. 
Purbeck  beds 
Hastings  sands 
!  Weald  clay 


Clays  of  different  colours 
Blue  and  white  compact  limestones 
Blue  laminated  clay 
Sandy,  calcareous,  and  irony  beds 
replete  svjth  teretratula,  pectini- 
da,  &c. 

Blue  laminated  clay.  F nil  of  cha¬ 
racteristic  saurians,  of  ammonites, 
belemnites,  and  other  shells 
Calcareous  or  ferruginous  sand  and 
sandstone 

Limestone,  oolitic,  ferruginous 
Limestones,  clays,  &c. 

Limestone,  oolitic,  compact,  or  sandy 
Coarse  limestone,  sands,  and  clays 
Coarse  limestone 
Sandstone  (calcareous) 

Blue  clay,  with  septaria 
"andstone  (calcareous) 

Oolitic  limestone 
Sandstone  (calcareous) 

Blue,  slaty,  and  greyish  yellow  clay, 
with  septaria 

Limestone,  often  chertz,  with  sand 
Clays  and  shell  limestones 
Variously  coloured  sands  and  clays 
Clays  and  calcareous  layers 
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LIAS. 

Till*  rock  is  not  always  of  a  blue  colour, 
but  presents  various  shades  of  white  and 
grey.  It  is,  generally  speaking,  so  ar¬ 
gillaceous,  as  to  exhale  a  strong  earthy 
odour  when  breathed  upon.  I  lie  cliffs, 
formed  of  lias,  on  the  coast  of  Glamorgan¬ 
shire,  South  Wales,  are  bold  and  lofty; 
and  samphire  grows  more  plentifully  on 
them  than  on  any  other. 

“  The  blue  lias  limestones  are  consider¬ 
ed  the  strongest  water  limes  of  this  coun¬ 
try,  and  are  found  on  opposite  sides  of  the 
Bristol  Channel,  near  Watchet,  in  Somer¬ 
setshire,  and  A  berthaw,  in  Glamorganshire, 
and  also  at  Lyme  Kegis,  in  Dorsetshire. 
The  first  of  these,  mixed  with  Puzzolana, 
was  used  by  Smeaton  in  building  the  Ed- 
d\ stone  Lighthouse.”*  —  Col.  Parley's 
Work  on  Limes ,  $c. 

fuller’s  earth. 

This  is  found  at  Nutfield,  near  Rcigate, 
in  Surrey,  and  occurs  in  regular  beds  near 
the  summit  of  a  hill.  There  are  two  dis¬ 
tinct  beds;  the  upper  has  a  greenish  co¬ 
lour,  is  five  feet  in  thickness,  and  rests 
upon  the  other,  which  has  a  bluish  tint, 
and  is  eleven  feet  thick  ;  in  the  beds,  but 
especially  in  the  latter,  there  are  found 
considerable  masses  of  sulphate  of  barvtes, 
frequently  in  regular  crystals.  Fuller’s 
earth  is  also  found  in  Kent,  Bedfordshire, 
Bath,  Nottinghamshire,  and  Sussex.  It 
was  formerly  much  used  in  the  fulling  of 
cloth,  whence  it  derives  its  name.  In 
Fuller's  time,  this  mineral  was  known  by 
the  name  of  Woburn  earthy  from  W’oburn, 
in  Bedfordshire. 

GREAT  OOLITE. -f- 

The  great  oolite  is  quarried  near  Bur- 
ford,  Oxfordshire;  and  these  quarries  sup¬ 
plied  the  stone  of  which  Nt.  Paul’s  C  athe¬ 
dral,  London,  is  built. 

FOREST  MARBLE. 

This  has  obtained  its  name  from  Wick- 
wood  Forest,  near  Burford,  where  it  is 
found.  It  is  a  limestone  susceptible  of  a 


•  By  repeated  experiments  at  Chatham,  it  has 
been  ascertained  by  Col.  Pasley,  that  one  cubic 
foot  of  blue  lias  lime  from  the  kiln,  weighing 
47  lbs.,  mixed  with  two  cubic  feet  of  sand,  anti 
about  three-fourths  of  a  cubic  foot  of  water,  made 
mortar  fit  for  ate. 

f  I  he  term  M  oolite"  was  applied  to  the  cal¬ 
careous  rocks,  which,  being  composed  of  fine 
spherical  grains,  were  mistaken  by  many  of  the 
older  naturalists  for  ova,  or  the  roe  of  fishes,  or 
eggs  of  insecLs;  and  hcuce  the  term  oolite,  from 
the  two  Greek  words  oon  and  lithos,  signifying 
egg  stone. 


tolerable  polish,  and  occasionally  used  as 
a  coarse  marble.  It  consists  of  thin  slaty 
beds,  seldom  having  a  thickness  of  two  or 
three  feet,  and  parted  hv  layers  of  clay,  va¬ 
rying  in  thickness  from  less  than  an  inch  to 
a  foot.  The  calcareous  slate,  at  Stonesfield, 
a  village  about  twelve  miles  north  west  of 
( Oxford,  probably  belongs  to  the  same  part 
of  the  oolitic  series  as  the  forest  marble.  It 
is  remarkable  for  the  singular  variety  of 
its  organic  remains  ;  among  which  are  the 
spoils  of  birds,  land  animals,  amphibia, 
sea-shells,  and  plants.  I  bis  slate  consists 
of  two  fissile  beds  of  buff  or  grey  oolitic 
limestone,  called  “  pendle.”  Each  bed  is 
about  two  feet  thick,  and  is  separated  by 
a  bed  of  loose  calcareo-siliceous  sandstone, 
called  “  race.”  The  pendle,  after  being 
quarried,  is  exposed  to  the  action  of  a 
winter’s  frosts;  and  the  blocks,  being 
struck  on  their  edge  with  a  mallet,  freely 
separate  into  slates  sufficiently  thin  to  af¬ 
ford  a  light  material  for  roofing.  The 
quarries  are  in  the  vale  of  Evenlode,  near 
Monesrteld.  They  have  been  brought  from 
a  remote  period,  and  give  employment,  at 
present,  to  many  labourers. 

OXFORD  CLAY. 

Oxford  clay  is  a  tenacious  adhesive  clay, 
of  a  dark-blue  colour,  becoming  brown  on 
exposure.  It  forms  the  vale  of  Bedford, 
and  affords  a  strong  clay  soil,  occupied 
chiefly'  in  pasturage.  It  supplies  several 
brick  kilns  in  the  immediate  vicinity  of 
the  town  ;  in  one  of  which,  part  of  a  new 
species  of  plesio-aurus  was  discovered  in 
1833.  Many  vertebne  of  fossil  saurians 
have  been  found  in  Memenham  Hill,  near 
(ioldington  ;  and  an  entire  plesiosaurus,  of 
large  dimensions,  was  discovered  in  1833, 
in  a  brick-field  about  two  miles  north-west 
of  Bedford,  near  the  Ouse. 

KIMMF. RIDGE  CLAY. 

This  sometimes  contains  beds  of  a  highly 
bituminous  shale,  which,  from  their  being 
found  near  Kimmeridge,  in  the  isle  of  Pur- 
beck,  have  obtained  the  name  of  Kim¬ 
meridge  coal,  and  have  given  to  the  whole 
formation  the  name  of  Kimmeridge  clay. 
The  shale  burns  with  a  yellowish  flame, 
giving  out  a  sulphureous  smell. 

Curious  Pernation  Erptriment. — If  a  black¬ 
smith  strikes  his  anvil  with  a  hammer,  action 
and  reaction  are  equal;  the  anvil  striking  the 
hammer  as  forcibly  as  the  hammer  strikes  the 
anvil.  If  the  amil  be  large  enough,  a  man  may 
place  it  on  his  breast,  and  suffer  another  person 
to  strike  it  with  all  his  force,  without  sustaining 
any  injury ;  because  tin*  vis  inertia*  in  the  anvil 
will  resist  the  force  of  the  blow  ;  but  if  the  anvil 
be  loo  small,  the  blow  will  be  fatal.  J.  It.  J. 
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MECHANICS’  COTTAGES. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chi  mist. 

Sir, — Having'  lately  noticed  that  Mr. 
O’Connell  has  associated  himself  with  a 
society  in  Ireland,  the  object  of  which  is, 
the  amelioration  of  the  condition  of  the 
working  classes,  by  purchasing  land,  and 
selling  or  letting  it  off  again  to  them  on 
moderate  terms,  1  take  the  liberty  of  ad¬ 
dressing  you  on  the  subject,  in  order  that, 
through  the  mean3  of  your  widely-circu¬ 
lated  Journal,  it  might  come  under  the 
notice  of  some  person  or  persons  who  are 
favourable  to  an  improvement  in  the  ha¬ 
bitations  and  moral  character  of  the  la¬ 
bouring  population  of  the  Metropolis. 

Mr.  VYakley,  a  few  nights  since,  soli¬ 
cited  the  House  to  take  into  its  serious 
consideration,  the  very  rapid  stride  which 
building,  in  the  environs  of  the  Metropo¬ 
lis,  was  making,  and  the  danger  that  was 
to  be  apprehended  from  it,  by  preventing 
a  free  and  pure  current  of  air  passing  over 
this  great  city.  He  proposes  a  park  in 
the  borough  of  Finsbury,  to  remedy  this 
great  and  approaching  evil.  This  would, 
without  doubt,  be  of  incalculable  benefit, 
and  I  should  be  glad  to  see  his  plan  car¬ 
ried  into  effect.  But,  Sir,  I  think  there 
is  something  else  that  might  be  done, 
which  would  not  only  keep  the  lungs  of 
the  Ct  Great  Wen” — as  Cobbett  used  to 
term  it — in  a  healthy  respiratory  condi¬ 
tion,  but  would  also  tend  much  towards 
invigorating  the  health  and  increasing  the 
domestic  comforts  of  numbers  of  my  fel¬ 
low-mechanics,  who  are  obliged  to  follow 
various  sedentary  and  unhealthy  occupa¬ 
tions  during  the  week  in  the  heart  of  the 
Metropolis,  breathing  an  impure  atmo¬ 
sphere,  and  living  in  miserable  and  pent- 
up  dwellings. 

The  plan  I  propose  is,  the  purchase  of 
a  certain  quantity  of  land  in  the  four  car¬ 
dinal  points  of  the  Metropolis:  the  money 
to  be  subscribed  by  a  certain  number  of 
gentlemen  favouralde  to  the  cause  of  the 
working  classes,  and  the  land  then  let  to 
mechanics,  &c.,  for  the  erection  of  cot¬ 
tages.  A  committee  should  be  formed  to 
draw  up  plans  of  the  style  of  buildings 
which  should  be  erected,  the  quantity  of 
land  that  should  be  attached  to  each  cot¬ 
tage,  the  price  at  which  it  should  be  let, 
and  the  number  of  years’  lease  to  be  grant¬ 
ed  to  each  individual.  Drainage  and  roads 
should  be  one  of  the  first  objects  of  care  of 
the  committee;  also  that  the  land  be  near 
the  main  road.  The  great  evil  in  the 
whole  of  the  small  communities  that  exist 
in  the  North  of  London,  is  the  want  of 


i  good  drainage  and  roads.  If  a  plan  of  the 
above  description  were  liberally  carried 
out  the  advantages  to  the  mechanic  and  his 
family  would  be  great.  'Ihev  would  have 
their  house  instead  of  their  cellar  or  their 
garret;  their  garden  for  amusement  and 
for  growing  vegetables;  and  the  housewife 
would  have  grounds  to  dry  her  clothes 
in,  instead  of  a  smoky  room  or  on  broom¬ 
sticks  poked  out  of  her  window  ;  added  to 
which,  they  would  breathe  an  invigorat¬ 
ing  atmosphere. 

The  plan  I  propose  is  not  new  ;  it  was 
suggested  some  years  ago  by  Mr.  Smirke, 
the  architect  of  the  New  Post  Office  ;  but 
he  wished  the  buildings  to  be  erected  at  a 
considerable  distance  out  of  town.  This 
would  never  succeed  ;  as  a  working  man 
must  be  pretty  handy  to  his  work,  on  ac¬ 
count  of  the  early  hour  and  the  length  of 
time  he  has  to  work  during  the  day. 

Some  persons  might  be  led  to  think, 
that  this  would  be  a  very  hazardous 
scheme,  and  that  the  money  raised  would 
be  thrown  away,  or,  at  least,  sunk  for  a 
number  of  years.  Not  so,  as  I  can  prove 
from  rentals  of  land  at  present  let  out 
something  after  my  plan,  though  deficient 
in  some  very  material  points. 

About  eight  years  ago,  a  Frenchman 
proposed  a  plan  of  the  Dutch  cottage  sys¬ 
tem,  to  Mr.  Thornhill,  a  gentleman  pos¬ 
sessing  a  quantity  of  land  near  the  Cale¬ 
donian  Asylum,  Holloway.  He  at  once 
fell  in  rcith  the  views  of  the  Frenchman, 
and  granted  him  a  twenty  years’  lease  of 
about  eight  acres,  at  the  very  liberal  rental 
of  Gl.  per  acre,  in  order  that  he  might  car¬ 
ry  his  plan  into  effect;  but  the  very  exor¬ 
bitant  rent  demanded  by  him — namely, 
from  30/.  to  40/.  per  acre,  and  the  harsh 
line  of  conduct  pursued  by  him  to  his  te¬ 
nantry,  has  prevented  the  working  man 
reaping  those  benefits  which  it  was  the  ar¬ 
dent  wish  of  the  benevolent  Mr.  Thorn¬ 
hill  that  they  should  enjoy.  There  are 
several  other  spots  in  the  same  locality 
let  out  on  the  cottage  system,  by  Messrs. 
Rhodes,  Pocock,  and  Sutton,  at  from  20/. 
to  24/.  per  acre;  but  the  very  frail  tenure 
by  which  they  hold  the  land — viz.  only 
till  wanted  for  building  on — entirely  un¬ 
fits  them  either  for  keeping  their  cottages 
in  decent  repair,  mending  the  roads,  or 
attending  to  the  drainage  of  the  land. 

From  what  I  have  stated  above  respect¬ 
ing  the  rentals,  it  is  quite  clear  that, 
should  any  liberal  gentlemen  unite  and 
subscribe  a  certain  sum  of  money  to  be 
laid  out  in  the  purchase  of  land,  to  be 
leased  out  to  mechanics  on  the  cottage  sys¬ 
tem  (say  thirty  years’  lease  certain),  it 
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would  not  only  pay  them,  but  add  much 
to  the  benefit  of  the  working  man  and  his 
family;  and  the  names  of  its  promoters 
would  he  extolled  as  patriots  and  philan¬ 
thropists. 

Sir,  I  shall  now  conclude  by  requesting, 
that,  should  the  above  remarks  meet  with 
your  approbation,  you  will  be  kind  enough 
to  give  them  a  place  in  your  valuable 
Journal  ;  and,  also,  that,  should  any  of 
your  talented  correspondents,  who  are 
acquainted  with  architectural  drawings, 
fall  in  with  rny  views,  they,  perhaps, 
would  be  kind  enough  to  send  you  a 
ground  plan  and  elevation  of  some  rural 
cottages.  I  think  the  number  to  be  placed 
on  an  acre  of  ground,  ought  not  to  be  more 
than  ei„ht  or  less  than  four  :  this  is  the 
plan  at  present  adopted. 

1  beg  to  remain,  Sir, 

Your  obedient  servant, 

A  Mechanic. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sin, — If  not  intruding  too  much  on  your 
valuable  pages,  I  beg  to  offer  a  few  re¬ 
marks  on  “  Lewis's  Fountain  for  Shops,” 
which  appeared  in  page  321)  of  the  Penny 

AIj  chanic. 

Air.  Lewis  says,  “  To  set  the  fountain 
in  action,  we  charge  the  cylinder,  r,  with 
air,  by  lifting  the  end  of  the  lever,  which 
draw's  the  piston  up  ;  there  is  a  valve  at 
bottom  which  admits  the  air:  next  pour 
water  through  the  funnel  till  it  rises  to 
the  neck,  and  then  turn  the  stop. cock  off. 
Pour  water  into  the  basin  at  top,  till  you 
see  it  come  out  of  the  mouth-piece  of  the 
fountain,”  <Stc.,  “and  it  then  drives  the  wa¬ 
ter  up  the  pipe,  o,  and  it  falls  into  the  ba¬ 
sin.”  This,  however,  it  will  not  do,  as  it 
is  a  principle  in  hydrostatics,  that  the 
pressure  of  fluids  is  directly  as  their  per 
pendicular  heights,  without  having  any 
regard  to  their  quantities;  so  that  it 
would  be  impossible  for  the  water  to  rise 
in  the  pipe,  o,  any  higher  than  the  level  of 
the  water  in  the  basin ;  and  it  cannot  fall 
into  the  basin,  as  Air.  Lewis  supposes. 
Again,  it  is  not  exactly  clear  to  me  that 
the  fountain  is  kept  in  action  in  the  man¬ 
ner  described  in  the  explanation  of  the 
engraving;  as,  for  instance,  when  the  con¬ 
densed  air  is  let  in  through  the  pipe  into 
the  vessel,  o,  it  will  cause  the  water  to 
spout  up  the  pipe,  o,  until  the  air  is  ex¬ 
panded  to  the  same  pressure  as  the  per¬ 
pendicular  height  of  the  water  in  the  ba¬ 
sin  ;  and  then  what  power  will  there  be 
to  open  the  valve  at  the  bottom  of  the  pipe, 
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r  s?  I  think  Air.  Lewis  will  want  another 
valve,  somewhere  in  the  vessel,  a,  to  let 
the  superfluous  air  off  at  each  time  of  the 
fountain  acting. 

1  believe,  Nir,  you  very  properly  remark¬ 
ed  in  a  few  numbers  back,  that,  “  after 
pointing  out  defects,  we  should  suggest 
improvements;”  and  I  beg  to  intimate 
that  I  think,  if  the  apparatus  on  the  left 
side  of  the  vessel,  a,  were  dispensed  with, 
and  the  cylinder,  k,  charged  with  water 
instead  of  air,  and  the  weight  made  to  act 
in  a  graduated  form,  so  as  to  increase  its 
power  as  it  sinks  downward,  and  the  pis¬ 
ton  have  a  valve  in  it  to  open  inward,  to 
allow  the  cylinder  to  fill  when  the  weight 
is  lifted  up  with  the  water  which  is  cast 
out  of  the  mouthpiece  of  the  Tout) tain,  the 
machine  would  act  much  better  than  by 
the  plan  proposed  by  Air.  Lewis. 

1  remain  yours,  &o., 

U.  F.  B. 


CLERKENWELL  AND  PENTON. 
VILLE  YOUTHS’  MUTUAL  IN¬ 
STRUCTION  SOCIETY. 

Secretary — R.  P.  Batof.h. 

3(3,  Coldbalh  Square. 

This  Society  was  formed  on  the  13th  of 
last  month,  at  Peel  Court,  St  John  Street, 
when  the  Rev.  Dr.  Pve  Smith  (who,  with 
Thomas  Wakley,  Esq.,  M.P.,  is  one  of 
the  vice  presidents)  occupied  the  chair. 
We  understand  that  nearly  100  members 
have  already  joined,  and  that  in  addition  to 
these  a  short- hand  class  has  been  formed. 

'i  he  object  of  the  Society  is  to  afford  in¬ 
struction  in  various  branches,  to  youths 
under  twenty- one  years  of  age  (who  have 
signed  the  pledge  of  total  abstinence),  at 
I  d.  per  week,  by  the  delivery  of  courses  of 
lectures,  and  the  formation  of  classes,  on 
stated  evenings  during  the  week.  A  li¬ 
brary  of  nearly  200  volumes  has  already 
been  procured. 

The  Committee  are  desirous  of  obtain¬ 
in'.:  assistance  with  regard  to  the  delivery 
of  lectures,  as  well  as  being  earnestly  soli¬ 
citous  of  obtaining  additions  to  the  library  ; 
and  we  shall  be  glad  if,  through  our  no¬ 
tice  of  the  Society,  any  of  our  readers  are 
induced  to  render  what  aid  they  can.  We 
are  always  glad  to  see  institutions  of  this 
kind  formed  for  mutual  instruction;  espe¬ 
cially  at  a  charge  which  puts  it  in  the 
power  of  the  poorest  classes  to  become 
members;  and  we  heartily  trust  that  the 
present  one  may  succeed  as  far  as  the  best 
expectations  of  the  Committee. 
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THE  GENERAL  RFC  PE  BCGK. 


To  Purify  Zinc. — Melt  zinc  with  a  heat 
no  greater  than  is  sufficient  to  keep  it 
fluid,  8tir  it  strongly  with  an  iron  rod, 
and  throw  in  alternately  pieces  of  sulphur 
and  tallow  ;  the  first  in  largest  quantities. 
If  any  scoria  forms  on  the  top,  take  it  off, 
and  continue  the  process  until  the  sulphur 
is  found  to  burn  freely  and  totally  away 
on  the  fluid  zinc. 

To  Preserve  Iron  and  Steel  from  Rust. 
— Mix  with  fat  oil  varnish,  a  half  at  least, 
or,  rather,  four-fifths  of  well  rectified 
spirits  of  turpentine.  This  varnish  is  ap¬ 
plied  slightly,  and  in  an  equal  manner,  by 
means  of  a  sponge;  after  which,  the  arti¬ 
cle  is  suffered  to  dry  in  a  place  sheltered 
from  dust.  Articles  varnished  in  this 
manner  will  retain  their  brilliancy,  and 
never  contract  any  rust.  This  varnish  may 
be  applied  also  to  copper,  of  which  it  pre¬ 
serves  the  polish  and  brightens  the  colour. 

Beautiful  Ornament  for  a  Room — Dis¬ 
solve,  in  six  different  tumblers  con¬ 
taining  warm  water,  half-ounces  of  sul¬ 
phates  of  iron,  copper,  zinc,  alumine,  mag¬ 
nesia,  and  potass.  Pour  them  all,  when 
dissolved,  into  a  large  dish  of  Wedgwood’s 
ware,  and  stir  the  whole  with  a  glass  rod  ; 
place  the  dish  in  a  warm  place,  where  it 
cannot  he  agitated  or  affected  by  dust. 
When  due  evaporation  has  taken  place, 
the  wdiole  will  begin  to  shoot  out  into  crys¬ 
tals.  These  will  be  interspersed  in  small 
groups  and  single  crystals  amongst  each 
other.  Their  colour  and  peculiar  form  of 
crystallization,  will  distinguish  each  crys¬ 
tal  separately,  and  the  whole  together, 
remaining  in  their  respective  places  where 
they  were  deposited,  will  display  a  very 
curious  and  pleasing  appearance.  Preserve 
it  carefully  from  dust. 

Solders. — The  hard  solder  for  copper 
and  brass,  is  a  soft  sort  of  granulated  brass, 
well  known  to  artists  under  the  name  of 
spelter.  It  consists  of  brass  mixed  with 
an  eighth,  a  sixth,  or  even  one-half  of 
zinc.  Standard  silver  makes  an  excellent 
solder  for  brass  ;  and  tinfoil,  applied  be¬ 
tween  the  joints  of  fine  brass  work,  first 
wetted  with  a  strong  solution  of  sal  ammo¬ 
niac,  and  held  firmly  together  while  heat¬ 
ed,  makes  an  excellent  juncture,  care  be¬ 
ing  taken  to  avoid  toomuch  heat. 

To  make  a  Paper  which  will  not  lake 
Fire.  —  Pound  a  quantity  of  alum  in  a 
mortar,  add  to  it  a  small  quantity  of  gun¬ 
powder,  and  dissolve  the  whole  in  three 
times  its  weight  of  water  over  a  slow  fire. 
Dip  paper  twice  or  thrice  in  this  solution 
while  it  is  warm,  and  then  hang  it  up  to 
dry.  This  paper  is  incombustible. 


Uninflammable  Clothes. — Linen  dipped  in 
a  solution  of  phosphate  of  ammonia  be¬ 
comes  incombustible.  1  he  acidulous  phos¬ 
phate  of  lime  possesses  the  same  property. 

Fire-eating. — Rub  the  parts  that  are  to 
touch  the  tire  with  pure  spirits  of  sulphur. 
By  washing  the  hands  in  the  juice  of 
onions,  a  shovel  may  be  borne  on  them 
while  it  melts  lead. 

Temperance  Wine. — To  five  gallons  of 
water  add  five  pounds  of  bloom  raisins 
(the  stones  or  pips  extracted) ;  place  the 
whole  in  a  jug  with  a  narrow  mouth ; 
cover  it  with  a  fine  linen  rag,  and  place 
it  near  the  fire  for  eight  or  ten  days; 
then  decant  off  what  is  clear  for  use.  The 
temperance  periodicals  state,  that  this 
was  the  wine  used  at  the  Lord’s  supper. 
It  is  pure  and  wholesome,  and  free  from 
alcohol. 


INSTITUTIONS, 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  [29,  Southampton 
Buildings,  Chancery  Lane. — "Wednesday,  Oc¬ 
tober  27,  Rev.  B.  H.  Smart,  Esq.,  on  the  In¬ 
structive  Character  of  English  and  Roman 
History,  reflected  by  the  Poetry  of  Shakspeare. 
Friday,  Oct.  29,  H.  Gore,  Esq.,  on  the  Steam- 
Engine.  At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
Oct.  28,  C.  F.  Partington,  Esq.,  on  the  Steam- 
engine.  At  half-past  eight. 

Mutual  Instruction  Society,  16,  Great  Tower 
Street,  City. — Monday,  October  25,  J.  J.  Haw¬ 
kins,  Esq.,  C.  I.,  on  Measuring  the  Phrenolo¬ 
gical  Development  of  the  Human  Head.  At 
half-past  eight. 

Bermondsey  and  llotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rother- 
hithc. — Monday,  October  25,  Mr.  Lewthwaite, 
on  Chemistry.  At  half-past  eight  precisely. 

Jjmehouse  Society, — Wednesday,  Oct  27,  Rev. 
Thomas  Jackson,  M.  A.,  on  Ecclesiastical  Ar¬ 
chitecture. 


QUERIES. 

Having  a  given  triangle  and  a  point  in  one  of 
the  sides  containing  the  vertical  angle,  it  is  re¬ 
quired  to  find  a  point  in  the  base,  or  the  base 
produced  such,  that  lines  drawn  from  it  to  the 
vertical  angle  and  the  given  point,  may  contain 
the  greatest  angle  possible. 

Having  two  parallel  lines,  and  a  point  with¬ 
out,  given  by  position,  it  is  required  to  find  the 
position  of  a  line,  intersecting  the  parallel  lines 
perpendicularly  such,  that  lines  drawn  from  the 
points  of  intersection  to  the  given  point,  may 
contain  the  greatest  angle  possible. 

L.  Lee. 

1.  IIow  to  make  a  chemical  weather-glass? 
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2  How  to  copy  steel  plates  by  the  electrotype  ? 
3.  The  ca%ic»t  ami  cheapest  way  to  make  bomb¬ 
shells?  J.  R.  James. 

The  simplest  way  of  making  a  small  electrify¬ 
ing  machine?  Whether  I  can  make  a  large  size 
doctors  phial  do  for  the  cylinder?  Aho,  the  best 
way  of  polishing  glass?  E.  IIavnkb. 

Should  any  of  your  readers  wish  to  purchase  an 
electro-magnetic  machine,  I  have  one  to  dispose 
of;  it  is  of  Bachhoffncr’s  form.  R.  SaNDFOBD. 

10,  Wentworth  Place,  Mile  EnJ  Road. 

1.  How  to  separate  animal  charcoal  from  oils, 
and  to  restore  the  oil  to  its  usual  brightness? 
2.  How  to  make  seal  oil  free  from  smell  ?  3.  The 
beet  method  of  filtering  oils?  H.  W. 

1 .  Having  a  transit  instrument  to  fix  in  a  garden, 
which  requires  to  be  elevated  about  ten  feet,  I 
should  feel  obliged  to  be  informed  of  the  best  way 
to  fix  it,  and  what  kind  of  house  would  be  most 
suitable  for  it  and  the  clock ;  also,  how  to  adjust 
it,  or  set  it  to  the  true  meridian  ?  2.  How  can  aero¬ 
nauts  tell  at  what  rate  they  are  travelling,  when 
they  are  elevated  several  thousand  feet  above  the 
earth’s  surface  ?  3.  What  is  the  price  of  Vince's 

u  Practical  Astronomy,"  and  could  I  get  it  through 
a  bookseller?  Desateur. 

1.  The  best  method  of  bronzing  steel?  2.  The 
best  description  of  lamp-boiler  for  a  small  sleam- 
engmc model?  3.  The  construction,  proportions, 
and  method  of  using  the  quadrant,  sextant,  and 
Boldar's  repeating  circle?  4.  While  experiment¬ 
ing  with  galvanic  batteries,  electrotypes,  dec.,  I 
have  observed,  that  if  the  zinc  is  left  long  in  the 
acidulated  water,  white  transparent  crystals  will 
form  on  the  part  not  immersed,  or  on  the  edge  of 
the  porous  jar;  what  are  these  crystals,  and  to 
what  use  may  they  be  applied?  5.  In  taking 
some  sulphur  casts  from  an  electrotype  copper 
impression,  the  cast,  instead  of  coming  off  yellow, 
was  found  to  be  a  tine  metallic  black  ;  what  is  the 
cause  of  this?  0.  What  is  the  best  work  on  elec¬ 
tro-magnetism  ?  W.  H. 

ANSWERS  TO  QUERIES. 

“W.  Jenkins.”  A  graver  to  lie  used  for  the 
purpose  of  turning  or  cutting  steel,  cannot  lie  too 
hard.  The  cause  of  their  breaking  in  his  hands, 
must  arise  from  unskilfuluess  in  using  them. 

“Nini"  may  obtain  platinized  silver  at 
Knight’s,  Foster  Lane,  Chcapside,  at  10s.  per 
ounce.  The  price  of  a  square  foot  would  de¬ 
pend  on  the  thickness,  and  could  not  lie  exactly 
ascertained  till  cut  ot!  and  weighed. 

“  \  .A.  X.  K.  It  is  always  necessary  that  an 
immediate  connexion  be  formed  between  the  sur¬ 
face  to  be  deposited  upon  and  the  zinc.  I  have 
an  apparatus  holding  two  quarts,  constructed  on 
the  principle  which  he  mentions — that  is,  with  a 
copper-plate,  and  by  proceeding  os  follows,  I 
find  no  difficulty : — I  use  the  plate  for  the  recep¬ 
tion  of  metal  moulds  only.  Having  first  either 
varnished  or  covered  with  wax  the  under  side  of 
the  plate,  it  must  be  heated  over  a  lamp  till  suffi¬ 
ciently  warm  to  melt  some  white  wax  placed 
upon  it.  W  hen  the  whole  surface  is  covered,  the 
medal  is  to  be  placed  upon  it,  and  pressed  close 
to  the  plate  ;  and  care  being  taken  that  the  wax 


melts  round  the  edge  of  the  medal,  so  that  none 
of  the  solution  can  get  underneath,  and  any  wax 
or  grease  which  may  have  got  to  the  surface  of 
the  medal  is  removed,  the  operation  is  complete. 
The  wax  prevents  precipitation  on  any  part  w  hirh 
it  covers.  With  regard  to  wax  impressions,  it  is 
best  to  proceed  as  follows: — Heal  a  wire  over  a 
candle  or  lamp,  cover  it  all  over  (except  an  inch 
of  the  end,  to  be  fastened  to  the  zinc)  with  sealing- 
wax,  and  affix  it  to  the  back  of  the  impression 
with  the  same;  remove  a  portion  of  tire  sealing- 
wax  to  lay  bare  the  wire  about  the  spare  of  a 
pin’s  head,  as  near  to  the  face  of  the  impression 
as  may  be ;  black-lead  the  seal,  taking  care  that 
the  piece  of  black  extends  to,  and  touches  the  ex¬ 
posed  part  of  the  wire.  All  needless  waste  will 
thus  he  avoided. 

u  W.  H.  K.  W."  is  informed  that  brass,  being 
a  compound  metal,  cannot  be  deposited  by  electro¬ 
metallurgy,  but  by  iron.  The  reduction  must  take 
place  from  a  solution  of  the  proto-sulphate.  The 
metal  upon  which  the  deposit  is  to  be  effected,  is 
connected  with  the  zinc  of  the  battery,  while  an 
iron  nail  is  connected  with  the  copper  nr  silver. 
The  battery  may  vary  from  a  single  cell  to  a  sc¬ 
ries  of  twelve  or  more.  The  nail  is  to  be  just 
so  far  dipped  into  the  solution,  that  the  minutest 
quantity  of  hydrogen,  or  none  at  all,  is  evolved 
from  the  metal  to  receive  the  iron  ;  and,  after  the 
lapse  of  a  short  time,  the  negative  metal  will  be¬ 
come  coated  with  metallic  iron.  The  reduced  me¬ 
tal  is  brighter  and  rather  whiter  than  polished 
steel  ;  but  it  soon  tarnishes  in  the  air.  With 
regard  to  his  other  inquiry,  a  draught  of  air,  by 
increasing  the  intensity  of  combustion,  always 
increases  the  attendant  light 

“  E.  L."  The  water  should  be  removed,  espe¬ 
cially  if  the  zinc  is  not  amalgamated.  The 
length  of  action  depends  entirely  on  the  kind  of 
battery.  Daniel's  and  Srnee's  are  the  most  length¬ 
ened  in  their  action. 

“  M.  R.C.  S.'  is  informed  that  no  satisfactory 
method  has  yet  been  discovered  for  taking  elec¬ 
trotype  casts  of  sulphur  moulds.  The  precipitated 
metal  coming  in  contact  with  the  sulphur,  forms 
a  sulphurct;  the  cast  swells  up,  and  becomes 
disintegrated.  It  may  be  varnished  with  white 
hard  or  mastic  varnish,  a  very  thin  coat  being 
laid  on;  but  the  results  are  not  satisfactory,  and, 
therefore,  it  is  scarcely  worth  the  trouble,  espe¬ 
cially  as  there  are  so  many  substances  which  suit 
the  purpose  of  the  electrotypist  better.  W.  H. 

TO  CORRESPONDENTS. 

J.  R.  J. — Hi s  description  of  the  machine  is  not 
quite  90  explicit  as  tee  could  wish,  and  toe 
shall  therefore  he  obliged  by  hit  calling  again. 

C.  M. — Om*-  correspondent  had  better  inquire  at 
„\o.  10,  whether  the  Society  meets  there.  If  he 
cannot  succeed,  we  trill  insert  a  question  far 
him,  which  may  be  answered  by  a  member. 


London:  Printed  at  **  Thk  City  Press," I,  Long 
I.ane.  Alder- Kate,  by  D.  A.  Docdk  r  r  (to  whom 
Docks  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  G.  Bsroer,  Holy- 
well  Street,  Strand;  and  mav  he  had  of  all 
Booksellers  and  Newsmen  in  Town  and  Counity 
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STARKEY'S  IMPROVED  BROW- 

tPIPEi 

(See  Engraving,  front  page.) 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — An  improvement  which  I  effected 
in  the  construction  of  the  blowpipe,  was 
tire  subject  of  a  preceding  communication, 
which  you  did  me  the  honour  of  insert¬ 
ing  in  No.  1 1  of  the  present  volume  of  the 
Penny  Mechanic;  since  which  time  I 
have  succeeded  in  making  an  additional 
improvement,  which  renders  it  now  a  very 
powerful  blowpipe,  equally  as  applicable 
to  glass-blowing  as  mineral  analysis.  I  he 
improvement  to  which  I  allude,  consists  in 
the  employment  of  two  springs,  which  have 
for  their  object  the  compression  of  the  air 
contained  in  the  bladder  ;  thereby  remedy¬ 
ing  a  slight  inconvenience  which  has  since 
presented  itself;  in  my  former  blowpipe,  the 
bladder  being  then  required  to  Ire  taken  in 
the  hands,  to  compress  the  air  contained 
therein.  There  is  also  a  slight  inconve¬ 
nience  which,  1  admit,  attends  the  use  of 
this  one,  which  is  owing  to  the  pressure 
of  the  springs  when  inflating  the  bladder  ; 
but  which  is,  comparatively  speaking, 
trifling,  when  compared  to  that  which 
attends  the  use  of  the  common  blowpipe. 
I  have  tried  several  different  methods; 
one  of  which  was  that  of  employing  a  bag 
of  India  rubber  ;  but  which  I  found,  from 
practice,  to  be  little  better  than  a  bladder, 
requiring  the  hands  to  compress  the  air 
out  when  the  springs  were  not  made  use 
of.  Should  you  deem  this  worthy  of  in¬ 
sertion,  you  will  oblige 

Yours  most  respectfully, 

G.  Starkey, 
Mineralogies!  Chemist- 

Description  of  the  Engraving. 

A  A  is  a  common  brass  blowpipe,  which 
maybe  bought  for  eightpence ;  two  holes 
must  be  bored  in  it,  d  and  c,  one  on  each 
side  of  e,  which  is  a  piece  of  cork  or 
wadding  pushed  down  tight ;  j  is  the 
valve  to  cover  the  hole  d;  r  is  a  bladder 
tied  at  each  end  on  the  tube;  k  k  are  two 
springs,  which  screw  on  the  tube,  by  ap¬ 
plying  the  mouth  at  s  ;  and  blowing  down 
the  tube,  the  wadding,  e,  will  prevent  it 
going  down  the  tube,  and  will  go  through 
the  hole,  n,  and  lift  the  valve,  j  ;  the 
bladder  will  expand  and  force  the  air,  by 
means  of  the  two  springs,  K  K,  through 
the  hole,  c.  For  glass-blowing,  it  screws 
into  a  lamp,  b,  and  as  a  side  jet  ot  h.  A 
little  cotton  will  be  an  improvement, 
wound  round  the  springs,  to  prevent  abra¬ 


sion  of  the  bladder.  The  letters  will  ap¬ 
ply  to  both  drawings,  with  the  exception 
of  those  two  for  the  lamp. 

DESCRIPTIVE  GEOLOGY. 

No.  XXII. 

ooi.itic  system  (Continued.) 

PORTLAND*  OOLITE. 

Portland  oolite  is  entirely  calcareous, 
and  is  formed  of  small  grains  or  concre¬ 
tions,  adhering  together.  This  stone  en¬ 
ters  largely  into  the  composition  of  seve¬ 
ral  of  the  public  edifices  of  the  Metropolis. 
It  came  into  repute  in  the  time  of  James 
the  First,  who  used  it,  by  the  advice  of 
his  architects,  in  rebuilding  the  Banquet- 
ing-House  at  Whitehall.  After  the  great 
fire  of  London,  in  1C66,  vast  quantities  of 
it  were  used  in  erecting  many  of  the  build¬ 
ings  that  now  adorn  the  City.  Consider-* 
able  portions  of  Westminster  and  Black- 
friars  Bridges  are  built  of  it.  Mr.  Smeaton, 
in  his  “  Narrative  of  the  Building  of  Ed- 
dystone  Lighthouse,”  has  given  a  descrip¬ 
tion  of  the  quarries  of  Portland ;  and, 
from  his  account,  much  of  what  follows 
has  been  taken.  The  quarries  are  about 
100  in  number;  each  of  them  is  usually 
worked  by  a  company  of  six  men  and  two 
boys,  whose  pay,  in  all  cases,  depends  on 
the  actual  amount  of  stone  (t  won”  and 
delivered  to  the  agent. 

The  following  is  the  structure  of  the 
superficial  strata  of  the  island.  First  oc¬ 
curs  the  surface  soil,  seven  feet  thick ; 
second,  three  layers  of  grit,  called  bur- 
stone,  cap,  and  scull-cap,  or,  collectively, 
the  turf-layer,  sixteen  feet;  third,  roach- 
stone,  nine  feet  thick  ;  which  immediately 
covers  the  good  Portland  stone  of  com¬ 
merce,  in  a  more  compact  horizontal  bed 
of  about  eight  feet  in  depth.  Beneath  it 
follow  various  beds  of  clay,  marl,  flint,  &C. 
We  have,  consequently,  thirty-two  feet  of 
earth  and  stone  to  remove,  before  the 
workmen  are  entitled  to  any  remunera¬ 
tion.  In  a  quarry,  the  usual  time  to  ac¬ 
complish  this  is  three  years.  When  the 
flooring  of  good  Portland  stone  has  been 
brought  fairly  into  view,  the  real  business 
of  a  quarryman  commences.  The  cleared 
bed  of  pure  stone  is  found  to  be  split  in 
numerous  directions,  by  what  are  called 
gullies;  and  these,  of  course, divide  it  into 


•  Portland  is  a  small  island  or  peninsula,  si¬ 
tuated  in  the  English  Channel,  nearly  opposite  to 
Weymouth.  It  extends  about  four  miles  and  a 
half  in  length,  and  two  in  breadth. 
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masses,  varying  in  size  according  to  the 
width  of  the  gullies.  In  this  way,  blocks  of 
every  imaginable  size  and  form  are  pro¬ 
cured  ;  and  when  they  have  been  wedged 
out,  a  council  is  held  by  the  men,  and  it  is 
discussed  whether  this  one  would  make  a 
pier-stone  for  a  bridge ;  another,  a  shaft 
for  a  column  ;  a  third,  a  balluster  for  a 
parapet,  and  so  on.  These  important  uses 
determined,  the  masses  are  severally 
dragged  to  convenient  spots,  and  reduced 
to  square  or  appropriate  forms  by  the  ac¬ 
tion  of  a  double-headed  iron  picker,  which 
weighs  twenty  five  pounds.  The  only- 
business  remaining  previous  to  the  delivery 
of  the  stones  at  the  wharf,  is  to  ascertain 
their  weight,  and  to  mark  it  on  them. 
The  former  is  computed  by  measure,  six¬ 
teen  cubic  feet  being  estimated  to  weigh  a 
ton.  From  500  to  800  men  are  employed 
in  the  quarries.  The  whole  amount  of 
stone  annually  exported  from  the  island, 
is  calculated  at  about  30,000  tons.  The 
number  of  ships  employed  in  the  trade  is 


about  eighty;  and  of  horses  in  the  island, 
180.  The  market  price  of  the  stone,  when 
it  reaches  London,  varid$  according  to 
quality,  from  His.  to  21s.  per  ton  of  six¬ 
teen  cubic  feet,  and  pays  a  duty  of  6*6-.  per 
ton. 

PURIiECK*  BEDS. 

The  Purbeck  strata  consists  of  argilla¬ 
ceous  limestone,  alternating  with  schistose 
marl ;  they  crop  out  from  under  the  iron 
sand  in  the  isle  of  Purbeck.  A  variety  of 
the  Purbeck  stone,  known  as  Purbeck 
marble,  was  formerly  much  used  for  co¬ 
lumns  and  ornaments  in  our  cathedrals 
and  old  churches,  but  is  not  now  in  use. 
The  thickness  of  the  Purbeck  beds  is  esti¬ 
mated  at  290  feet. 

HASTINGS  SANDS. 

So  called,  from  the  characteristic  deve¬ 
lopment  around  Hastings,  in  Sussex.  In 
these  sands  we  may  distinguish  four  divi¬ 
sions,  which  lie  in  the  following  order 


Horsham  beds 


Tilgate  beds 
Ditto 

Asburham  beds 


$  Fawn-coloured  sand  and  friable  sandstone.  Good  flagstone 
occurs  here. 

C  Sandstones,  often  calcareous,  with  various  grits  and  conglome- 
\  rates,  resting  on  blue  clay.  These  have  yielded  a  considerable 
j  number  of  organic  remains,  plants,  mollusca,  fishes,  and 
V.  reptiles  of  gigantic  dimensions — such  as  the  ignanodon,  &c. 

White  sand  and  friable  sandstone,  alternating  with  clay, 
j  Nodules  and  beds  of  limestone,  alternating  with  clays  and 
\  sandstones. 


The  axis  of  elevation  of  the  Weald  of 
Kent  and  Sussex,  is  chiefly  formed  of 


Hastings  sands,  which  rise  in  Crowbo- 
rough  Beacon  to  104  feet  above  the  sea. 


THE  THERMOMETER. 


The  thermometer  is  a  -well-known  instru¬ 
ment  for  measuring  the  actual  or  relative 
temperature  of  bodies.  Its  properties  are 
dependent  upon  the  disposition  of  all  bo¬ 
dies  to  acquire  an  equal  degree  of  heat  or 
cold,  and  on  the  effects  of  heat  in  expand¬ 
ing  some  substances,  the  changes  of  the 
dimensions  of  which  are  examined  by  a 
scale  of  equal  divisions.  Mercury  ex¬ 
pands  by  heat  and  contracts  by  cold,  with 
greater  uniformity  than  any  other  known 
fluid;  it  is,  therefore,  the  most  proper 
and  the  most  commonly  used  for  thermo¬ 
meters,  which  are  constructed  in  the  fol¬ 
lowing  manner  : — 


*  The  isle  of  Purbeck  is,  properly  speaking,  a 
peninsula,  and  forms  a  part  of  the  county  of 
Dorset.  It  is  of  irregular  form,  approaching  to  an 
oval,  and  twelve  miles  in  length;  and,  being  in¬ 
dented  with  various  bays,  it  varies  from  seven  to 
ten  miles  in  breadth. 


The  first  requisite  is  a  glass  tube,  which 
may  be  obtained  at  a  glass-house.  Its 
bore  should  be  perfectly  equal,  and,  in  di¬ 
ameter,  proportioned  to  the  size  of  its  in¬ 
tended  bulb.  If  the  tube  be  not  thicker 
than  a  common  goose-quill,  a  bore  of  one- 
twenty-fourth  of  an  inch,  and  a  bulb  of 
half-an-incli  in  diameter,  will  be  proper. 
The  uniformity  of  the  bore  may  be  ascer¬ 
tained,  by  dipping  the  tube  into  a  bottle 
of  mercury,  then  closing  the  upper  orifice 
with  the  finger,  by  which  means  the  mer¬ 
cury  that  has  entered  the  tube  may  be 
drawn  out  with  it.  Now  place  the  tube 
in  a  horizontal  position,  and,  by  inclining 
it  more  or  less,  make  the  column  of  mer¬ 
cury  occupy  every  part  of  the  tube  in  suc¬ 
cession.  If  the  mercury,  in  all  parts  of 
the  tube,  is  of  the  same  length  (which  may 
be  easily  known  by  a  pair  of  dividers,  or 
by  two  marks  made  on  a  piece  of  paper,  at 
a  distance  from  each  other  equal  to  the 
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length  of  the  mercury  at  one  station),  the 
tube  may  he  considered  fit  for  use. 

A  suitable  tithe  being  selected,  one  ex¬ 
tremity  of  it  may  be  heated  by  the  lamp 
and  blowpipe,  till  it  is  soft  enough  to  be 
hermetically  sealed,  which  is  accomplished 
by  touching  it  with  another  pi<*ce  of  tube, 
twisting  it  and  drawing  it  out.  A  larger 
portion  of  the  extremity  must  now  be  soft¬ 
ened,  when  it  may  he  expanded  into  a 
bulb,  by  forcibly  blowing  into  the  tube  at 
the  other  end.  Another  and  more  easy 
mode  of  producing  the  bulb,  consists  in 
tying  the  aperture  of  a  small  Indian-rub- 
ber  bottle  to  the  end,  by  which  the  air  is 
forced  in.  A  slight  pressure  of  this  vessel, 
when  the  other  end  is  soft,  will  instantly 
attain  the  object,  with  the  great  advan¬ 
tage  of  avoiding  the  introduction  of  mois¬ 
ture  into  the  tube. 

The  mercury  with  which  the  bulb  and 
tube  is  to  be  tilled,  should  be  boiled  and 
purified,  as  if  for  a  barometer.  In  mer¬ 
cury  thus  purified,  immerse  the  open  end 
of  the  tube  in  a  position  as  nearly  hori¬ 
zontal  as  possible;  heat  the  bulb  at  the 
same  time,  and  the  air  in  the  cavity  of  the 
glass  being  rarified,  a  part  of  it  will  be 
driven  out  through  the  mercury,  a  quan¬ 
tity  of  which  will  immediately,  by  the 
pressure  of  the  atmosphere,  occupy  its 
place.  Still  keep  the  open  end  of  the  tube 
immersed  (as  before  stated),  and  heat  the 
bulb  till  the  mercury  in  it  boils  ;  then  let 
it  cool,  and  it  will  be  found  completely 
filled.  It  will  be  proper,  however,  once 
or  twice  more  to  repeat  the  boiling  of  the 
mercury,  and  it  may  then  he  considered 
as  sufficiently  dry.  For  the  final  boiling, 
after  the  tube  has  been  filled  with  mer- 
cpry,  a  piece  of  paper  should  be  rolled 
about  the  upper  end  of  it,  and  tied  on  in 
such  a  manner  that  it  may  form,  above 
the  end  of  the  tube,  a  cavity,  which  will 
serve  to  retain  the  boiling  metal  till  it 
subsides.  The  bulb,  when  heated,  should 
be  turned  round,  by  moving  the  tube  be¬ 
tween  the  fingers,  to  make  it  uniformly 
hot ;  but  an  empty  part  of  the  bulb  should 
not  come  in  contact  with  the  llame,  lest  it 
should  he  melted.  A  small  wax  candle 
a  fiords  the  clearest  and  most  suitable 
flame  for  this  operation. 

The  next  point  to  he  attended  to,  is  the 
graduation  of  the  scale.  If  any  two  points 
of  invariable  temperature  can  be  obtained, 
to  these  two  points  any  two  different  num¬ 
bers  may  be  affixed  which  mav  be  thought 
eligible  ;  and  these^being  determined  upon, 
it  follows  that  equal  spaces  above  and  be¬ 
low  them,  will  be  the  measure  of  equal 
differences  of  temperature.  The  standard 
temperature  desired,  remained  unascer¬ 


tained  till  the  time  of  Newton,  who  fixed 
upon  the  temperature  of  freezing  and 
boiling  water;  and  all  subsequent  philo¬ 
sophers  have  acceded  to  the  propriety  of 
his  choice. 

W  ater  always  freezes  at  one  uniform 
temperature,  and  boils  at  another,  allow¬ 
ing  it  to  he  pure  ;  and,  in  the  latter  case, 
that  the  atmospheric  pressure  or  height  of 
the  barometer,  is  the  same  in  ail  the  ex¬ 
periments.  Fahrenheit  called  the  tem¬ 
perature  at  which  water  freezes,  32% 
and  the  temperature  at  which  it  bolls, 
212°;  consequently,  the  space  between 
these  points  contained  1 80s.  It  is  this 
graduation  which  is  commonly  used  in 
this  country,  and  which  is  intended  for 
the  instrument  in  hand. 

lake  the  thermometer — which  is  yet 
open  at  the  end  and  full,  or  nearly  so — and 
plunge  the  bulb  into  water  just  beginning 
to  freeze,  or  into  melting  snow.  The 
point  to  which  the  mercury  subsides,  will 
show  the  freezing  point,  or  32°  ;  and  the 
height  of  this  point  from  the  bulb,  will 
render  it  easy  to  estimate  whether  the  di¬ 
visions  will  he  large  or  small.  If  the  in¬ 
strument  is  intended  chiefly  for  measuring 
the  lower  degrees  of  heat,  it  will  be  pro¬ 
per  to  leave  the  freezing  point  rather  high 
— as,  for  example,  one-third  of  the  length 
of  the  tube  above  the  bulb  ;  but  if  intend¬ 
ed  chiefly  to  measure  the  higher  degrees 
of  beat — as  from  summer  heat  to  that  of 
boiling  water,  or  still  higher — the  freezing 
point  must  be  fixed  low  accordingly.  o 
fix  the  freezing  point  at  the  proper  height, 
it  will  be  necessary  to  drive  some  of  the 
mercury  out  of  the  tube,  which  is  easily 
done  by  warming  the  bulb,  ("are  should, 
however,  be  taken  to  expel  too  little,  ra¬ 
ther  than  too  much,  at  a  time,  to  spare 
the  hazard  of  its  requiring  to  be  again 
filled. 

The  thermometer  is  now  ready  for  seal¬ 
ing,  which  must  be  done  in  such  a  man¬ 
ner  as  to  exclude  totally,  if  possible,  the 
atmospheric  air  from  the  tube.  The  first 
step  is,  to  beat  and  draw  out  the  tube  a 
little,  til!  the  bore  is  so  fine  at  its  extrem¬ 
ity  as  scarcely  to  be  visible.  In  this  state 
it  may  be  sealed  in  an  instant.  Now  heat 
the  bulb  by  one  candle,  while  the  extrem¬ 
ity  of  the  other  end  is  near  another  can¬ 
dle;  the  mercury  will  rise,  and  as  soon  as 
a  drop  of  it  appears  ns  if  ready  to  fall  out, 
the  candle,  by  which  the  bulb  is  heated, 
should  be  withdrawn,  and,  by  the  use  of 
the  blowpipe,  the  other  extremity  should, 
at  the  same  moment,  be  sealed.  When 
the  mercury  has  subsided,  the  sealed  end 
may  lie  strengthened,  by  holding  it  again 
in  the  flame,  and  rounding  it.  The  ther- 
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.  mometer  may  now  he  adapted  to  its  scale, 
in  order  to  obtain  the  exact  points  by 
which  the  other  points  may  be  known.  In 
the  first  place  it  is  immersed  in  melting 
snow,  and,  when  the  mercury  appears 
stationary,  its  height  should  be  marked, 
and  will  be  the  freezing  point.  In  deter¬ 
mining  the  boiling  point,  the  water  should 
be  pure,  fresh  rain-water,  or  the  water  of 
clean  melted  snow,  may  be  considered 
sufficiently  pure.  Another  particular  to 
be  regarded,  is  the  atmospheric  pressure ; 
for  the  greater  this  is,  the  greater  the 
heat  which  the  same  water  will  acquire 
before  it  boils.  The  Royal  Society  has 
determined  to  take  the  boiling  point  when 
the  barometer  stands  at  29.8  inches,  and 
a  better  authority  cannot  be  followed.  In 
this  state  of  the  atmosphere,  therefore,  the 
thermometer  should  be  immersed  in  the 
steam  arising  rapidly  from  boiling  water. 
The  vessel  containing  the  water  should 
have  two  holes — one  for  the  exit  of  the 
steam,  and  the  other  for  inserting  the 
thermometer  up  to  the  place  where  it  is 
likely  to  require  marking. 

Two  determined  points  having  been  ob¬ 
tained,  the  whole  scale  mav  be  divided 
with  ease  ;  for,  by  dividing  the  space  be¬ 
tween  the  freezing  and  boiling  points  into 
l80o,  the  size  of  the  degrees  will  be  ob¬ 
tained,  and  the  division  may  be  carried  as 
far  above  and  below  these  points,  as  the 
length  of  the  tube  admits. 

That  point  in  the  scale  of  a  thermome¬ 
ter  from  which  the  enumeration  com¬ 
mences,  and  which  is  marked  with  a  cy¬ 
pher  (0),  is  called  the  zero  of  that  ther¬ 
mometer.  From  the  zero,  thermometers 
are  graduated  both  upwards  and  down¬ 
wards,  unless  so  constructed  that  the  zero 
is  at  the  bulb.  To  express  the  numbers 
below  the  zero,  the  sign  of  subtraction  or 
minus  is  prefixed — thus,  2')o  below  zero 
is  written  —2  >o.  Fahrenheit,  supposing 
he  had  produced  the  greatest  degree  of 
cold  possible,  by  the  mixture  of  snow  and 
salt,  made  the  point'  at  which  the  ther¬ 
mometer  then  stood  the  zero,  or  the  point 
which  denoted  the  entire  abstraction  of 
heat;  and  the  distance  between  this  point 
and  the  height  of  the  mercury  in  the  freez¬ 
ing  mixture,  being  divided  into  thirty- 
two  parts,  the  boiling  point  was,  of  course, 
180<>  higher  up.  But  the  idea  of  Fahren¬ 
heit,  with  respect  to  the  greatest  degree  of 
cold,  is  entirely  fallacious  ;  as  much  lower 
degrees  of  cold  may  be  produced  than  he 
obtained. 

Crawford,  Irvine,  and  others,  consider 
the  real  zero,  in  respect  to  cold,  to  be  at 
least  1200  degrees  below  the  freezing 
point  of  water. 


IMPROVED  LATHE  COLLAR. 

In  an  article  on  “  Lathes  and  appendages,” 
in  page  314,  “  An  Amateur  Mechanic’’ 
wishes  to  know  the  best  metal  for  the  col¬ 
lars  of  lathes.  I  believe  that  a  compound 
formed  of  three  parts  zinc  and  one  part 
tin,  would  be  satisfactory  to  him.  The 
best  arrangement  for  collars  made  of  this 
substance  is  as  follows : — Fig.  1  is  an  end 

Fig.  1.  Fig.  2. 


elevation  of  the  mandrel  popit ;  the  shaded 
part  is  the  compound  ;  a  is  a  screw  work¬ 
ing  in  the  top  piece,  and  pressing  on  the 
compound  to  tighten  the  collar  when  ne¬ 
cessary.  Fig.  2  is  a  plan  of  the  collar, 
with  the  upper  half  removed,  showing  the 
shape  of  the  groove  filed  in  the  popit,  for 
the  reception  of  the  collar,  which  groove 
is  the  same  shape  in  the  upper  piece 
which  is  fastened  down  by  two  side  screws, 
as  usual. 

W.  II. 


MAGNETO-ELECTRIC  INDUC¬ 
TION. 

The  inducting  power  of  a  magnet  greatly 
exceeds  that  of  an  electric  current.  A 
ring  of  soft  iron  was  covered  to  nearly 
half  its  extent  by  several  helices,  the  ends 
of  which  were  brought  together,  so  as  to 
constitute  a  compound  helix,  terminating 
in  the  conductors,  a  b;  and  on  the  other 
half  of  the  ring  were  arranged  simi¬ 


lar  helices,  which  communicated  by  e  d, 
with  a  galvanometer.  The  two  sets  of 
helices  were  thus  separated  from  each 
other  by  portions  of  the  ring,  E  F,  and 
were  protected  by  cloth  from  actual  con- 
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‘tact  with  the  ring  itself.  At  the  moment 
the  wire,  u  A,  touched  the  ends  of  a  vol¬ 
taic  combination,  the  galvanometer  was 
strongly  affected  ;  the  needle  then  return¬ 
ed  to  its  former  position,  and  remained 
there  until  the  voltaic  circle  was  broken, 
when  the  needle  was  again  deflected  as 
strongly  as  before,  but  in  the  opposite  di¬ 
rection  The  action  was  still  greater 
when  both  compound  helices  were  on  the 
same  part  of  the  ring  ;  the  induction  be¬ 
ing  greatly  increased  by  the  closer  conti¬ 
guity  of  the  helices.  Other  similar  ar¬ 
rangements  have  been  made  by  Faraday, 
for  producing  like  results;  and  to  the 
action  of  all  these  cases,  h%  has  given  the 
name  of  magneto-electric  induction. — 
Turner's  Elements  of  Chemistry. 

THE  CHEMIST. 

OXYGENATED  MURIATIC  ACID 
GAS. 

This  gas  possesses  an  uncommon  pungent 
and  suffocating  odour.  It  is  absolutely, 
and  in  every  respect,  non -respirable :  ani¬ 
mals  immersed  in  it  die  instantly.  It  is 
absorbable  hv  water,  and  forms  with  it 
what  is  called  liquid  oxygenated  muriatic 
acid.  When  water  is  saturated  with  it, 
the  compound  crystallizes  at  low  tempera¬ 
tures.  Oxygenated  muriatic  gas  is  not 
invisible,  but  has  a  yellow  greenish  colour. 
It  is  capable  of  maintaining  and  exciting 
combustion  in  many  cases.  Phosphorus, 
charcoal,  red  sulphuret  of  mercury,  sul- 
phuret  of  antimony,  bismuth,  iron,  zinc, 
copper,  gold,  arsenic,  cobalt,  tin,  lead,  and 
several  other  combustible  bodies,  take  fire 
spontaneously  when  introduced  into  it. 
It  is  heavier  than  atmospheric  air.  It 
weakens  and  reddens  the  flame  of  a  taper, 
but  does  not  extinguish  it.  It  decomposes 
ammonia.  It  thickens  fat  oils.  It  deto¬ 
nates  with  hydrogen  gas.  .Nitrous  gas 
immediately  produces  a  cloud  of  reddish 
vapour  with  it.  It  is  likewise  decomposed 
by  sulphurated,  phosphorated,  and  car¬ 
bonated  hydrogen  gases.  It  is  not  altered 
bv  exposure  to  light,  and  passes  unaltered 
through  an  ignited  porcelain  tube.  It  j 
discolours  stuffs,  and  totally  destroys  most  I 
of  the  vegetable  colours,  rendering  them  i 
white.  It  also  bleaches  yellow  wax,  &c. 

This  gas  may  be  obtained  in  the  follow¬ 
ing  manner: — 

1.  Take  one  part  of  the  native  oxide  of 
manganese,  one  of  red  precipitate  of  mer¬ 
cury  or  red  lead,  put  it  into  a  glass  re¬ 
tort,  and  add  four  parts  of  concentrated 
muriatic  acid.  This,  on  distillation,  af¬ 
fords  a  quantity  of  yellow  aeriform  fluid 


which  is  oxygenated  muriatic  arid  gas; 
and,  by  agitating  it  with  water,  it  com¬ 
bines  and  turn  s  oxygenated  muriatic,  acid. 

It  mnv  also  he  obtained  without  the  red 
mercurial  precipitate  or  red  lead,  thus:-— 

2.  Put  into  a  retort  one  part  of  pow¬ 
dered  black  oxide  of  manganese,  three  or 
four  of  concentrated  muriatic  acid  ;  con¬ 
nect  the  retort  with  the  pneumatic  trough, 
and  receive  the  gas  over  water  in  the 
usual  manner.  \\  hen  no  more  gas  is  li¬ 
berated,  apply  the  heat  of  a  lamp,  and  gas 
will  be  produced  abundantly,  which  may 
be  kept  in  buttles  with  ground  glass  stop¬ 
pers. 

The  oxide  of  manganese  yields  up,  in 
this  process,  part  of  its  oxygen  to  part  of 
the  muriatic  acid,  which  becomes  convert¬ 
ed  into  oxygenated  muriatic  acid  gas.  I  he 
oxide  of  manganese  being  thus  partly  de¬ 
oxidated,  is  dissolved  in  the  remaining 
quantity  of  the  muriatic  acid,  which  re¬ 
mains  behind  in  the  retort  as  muriate  of 
manganese. 

The  retort  containingthe  mixture  should 
not  be  filled  above  one-third  ;  for  the  mix¬ 
ture,  on  the  application  of  heat,  swells, 
and  is  otherwise  very  apt  to  he  forced  over 
into  the  neck  of  the  retort. 

In  preparing  this  gas,  great  care  should 
be  taken  that  it  does  not  escape  into  the 
apartment  in  any  considerable  quantity  ; 
as  it  acts  violently  on  the  pituitous  mem¬ 
brane.  occasions  a  defluxion  of  the  brain, 
blunts  the  senses  of  smell  and  taste,  pro¬ 
duces  headache,  and  proves  extremely  in¬ 
jurious  to  health. 

Pelletier  fell  a  sacrifice  in  attempting  to 
breathe  it ;  a  consumption  was  the  conse¬ 
quence.  which  proved  fatal. 

Liquid  ammonia  is  the  remedy  host  cal¬ 
culated  to  check  its  effects,  when  accident¬ 
ally  set  at  liberty  in  places  where  it  is 
prepared. 

I  he  water  which  adheres  to  the  inner 
side  of  the  vessel  filled  with  oxygenated 
muriatic  acid  gas,  crystallizes  in  the  form 
of  yellow  spangles,  if  the  temperature  is 
near  the  freezing  point.  If  a  considerable 
quantity  of  gas  be  thus  condensed,  care 
must  be  taken  to  keep  it  at  a  low  tempera¬ 
ture  ;  for,  as  soon  as  the  temperature  is 
raised,  it  expands,  and  endangers  the 
bursting  of  the  vessel.  When  absorbed 
by  water,  it  forms  liquid  oxygenated  mu¬ 
riatic  acid. 

MISCELLANEA. 

Magnificent  Column  beliceen  /!<»*#  and  If  ,  r- 
ford.— The  column  erected  by  Cicq.i  ial  Browne 
Clayton,  oti  the  rock  of  Carrig-a-Qtgon,  adjoin¬ 
ing  the  mail  coach  road  between  Ross  und  Wc x- 
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fo  l,  is  now  completed,  and  presents  to  the  eye 
one  of  the  most  chaste  and  classic  ornaments  of 
which  the  country  can  boast.  The  column,  in- 
eluding  the  capital,  which  is  of  the  Corinthian 
order,  is  constructed  of  li  e  finest  cut  granite,  and 
is  ninety-four  feet  four  inches  high.  General 
Browne  Clayton,  who  commanded  the  12th 
Light  Dragoons,  has  erected  this  column  to  com¬ 
memorate  the  conquest  of  Egypt,  under  the  com¬ 
mand  of  Sir  Ralph  Abercrombie,  K.B.  The 
whole  of  the  works  have  been  conducted  under 
the  directions,  and  from  the  designs  of,  Mr.  Cob- 
den,  the  architect,  of  London,  and  executed  by 
Mr.  James  Johnston,  builder,  of  Carlow.  We 
hope,  at  a  future  time,  to  have  it  in  our  power  to 
give  a  more  lengthened  detail  of  this  beautiful 
column  and  its  erection,  which,  we  believe,  sur¬ 
passes  any  other  column  of  a  like  order  in  Eu¬ 
rope,  being  a  t'ac-simile  of  the  celebrated  Pom- 
pey’s  Pillar  at  Alexandria,  in  Egypt,  which  pre¬ 
sented  itself  to  the  gallant  army  on  the  day  the 
brave  commander  received  his  mortal  wound. — 
Waterford  Chronicle. 

The  “  Calculating  Pla’nisphere." — This  ma¬ 
chine  is  the  invention  of  Mr.  J.  M'Farlane,  for¬ 
merly  of  the  Mercantile  Academy,  George  Square, 
Glasgow.  It  consists  of  three  metal  plates,  which 
revolve  round  a  screw  or  central  axis.  On  these 
plates  are  printed  tables,  on  which  are  several 
series  of  figures,  so  constructed  as  to  give  the  re¬ 
sults  sought  for,  by  moving  the  revolving  tables 
according  to  the  printed  directions  given  with  the 
machine.  Some  portions  of  this  invention  have 
the  merit  of  originality,  and  the  whole  is  well 
adapted  for  obtaining  with  celerity  the  results 
which,  by  the  common  arithmetical  methods,  re¬ 
quire  time  and  labour.  It  is  particularly  adapted 
for  calculating  interests,  and  is  not  confined  to  a 
fewr  rules  per  cent.,  as  is  the  case  of  several  books, 
hut  any  rate  of  interest  may  be  calculated  It 
is  also  applicable  to  the  operations  of  mensura¬ 
tion,  and  will  be  found  very  serviceable  to  bank¬ 
ers,  merchants,  accountants,  engineers,  surveyors, 
&c.,  and  it  will  be  very  generally  useful  as  a  mode 
of  checking  calculations  made  by  other  methods, 
and  detecting  errors  or  confirming  accuracy.  The 
rules  given  with  the  instrument  or  machine,  are 
very  clear  and  intelligible,  and  render  it  avail¬ 
able,  with  a  little  study,  to  all  capacities.  It  is 
worthy  of  the  patronage  of  all  persons  connected 
with  calculations  of  trade  and  business. 

Trade  of  Damuscus. — The  manufacture  of  the 
celebrated  Damascus  swords  no  longer  exists; 
but  a  true  Damascus  blade  is  sometimes  ollered 
for  sale,  and  commands  a  high  price.  The 
splendid  silk  damask  interwoven  with  gold, 
which  is  seen  in  some  of  the  richest  houses,  is 
not  easily  found  in  the  bazaars;  and  I  rather 
think  it  is  not  now  made.  The  present  manu¬ 
factures  are  red  leather  shoes  and  slippers,  a  va¬ 
riety  of  silver  work,  silk  and  cotton  stuff  woven 
in  various  coloured  patterns,  and  some  very  neat 
cabinet  wood  of  fine  work,  inlaid  with  ivory  and 
mother-of-pearl.  These  are  made  to  a  consider¬ 
able  extent,  for  the  supply  of  other  markets  ;  and 
there  are  a  variety  of  other  manufactures  of  minor 
importance.  British  manufactures  have  now 
taken  the  ulace  of  many  of  the  inferior  native 
fabrics;  and  many  articles  which  used  to  be 
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brought  from  India  to  the  Persian  Gulf,  and 
reached  Damascus  by  the  caravans  from  Bagdad,' 
are  now  imported  direct  from  London  and  Liver¬ 
pool  to  Beyrout.  The  principal  articles  of  im¬ 
port  are  cotton  goods,  cotton  twist,  iron,  hard¬ 
ware,  West  India  produce,  indigo,  and  cochineal. 
The  bazaar  of  the  mercers  displays  an  extensive 
assortment  of  Manchester  and  Glasgow  calicoes, 
muslin,  and  printed  goods,  and  a  few'  articles  of 
Swiss  manufacture. — Kinneirs  Cairo,  Petra,  and 
Damascus. 

The  Frosted  Branch. — Take  a.Iarge  glass  jar, 
and  turn  its  mouth  downwards  upon  a  brick  ; 
the  jar  to  have  fastened  to  its  bottom  a  branch  or 
sprig  of  myrtle  or  rosemary,  quite  fresh,  and 
damped  with  water;  then  upon  a  piece  of  hot 
iron  throw  some  bits  of  gum  benzoin;  place  the 
iron  underneath  tiie  jar,  when  the  fames  of  the 
benzoin  will  ascend  and  remain  attached  to  the 
branch,  beautifully  covering  it  all  over  with 
white  particles,  like  the  hoar  frost  of  winter.  The 
access  of  atmospheric  air,  however,  would  soon 
decompose  the  acid,  and  must,  therefore,  be  ex¬ 
cluded. 

A  Cheap  Substitute  for  a  Spirit-Lamp. — Take 
a  Preston  smelling-bottle,  insert  a  hole  in  the 
cork,  through  which  pass  a  brass  hoop,  about  an 
inch  and  a  quarter  long,  and  a  quarter  of  an 
inch  diameter.  As  a  substitute  for  spirits  of 
wine,  use  naphtha,  which  is  considerably  cheaper, 
and  answers  the  same  purpose.  The  expense 
will  not  exceed  sixpence. 

A  very  extraordinary  and  interesting  circum¬ 
stance  occurred  during  the  last  week,  in  con¬ 
nexion  with  the  operation  nowr  going  on  upon 
the  Royal  George,  at  Spithead,  under  the  direc¬ 
tions  of  Colonel  Pasley.  Amongst  other  relics 
brought  up  from  “  the  deep  waters,”  from  the 
wreck  of  that  unfortunate  ship,  was  the  collar  of 
a  dog,  with  the  name  of  the  owner,  Thomas  Lit¬ 
tle,  as  w'ell  as  that  of  the  animal,  “  Victory,”  en- 
giaved  on  it.  It  appears  that  this  collar  has  been 
recognised  by  one  of  the  oldest  inhabitants  ol  the 
town  as  the  property  of  his  father,  who  was  one 
of  the  many  on  board  the  vessel  at  the  time  she 
went  down,  but  who,  more  fortunate  than  a  num¬ 
ber  of  his  ill-fated  companions,  was  saved  from  a 
watery  grave,  although  his  faithful  animal  pe¬ 
rished.  The  party  in  question  is  named  John 
Little,  who  has  been  long  knowm  as  the  owner 
of  a  passage-boat  which  plies  between  Portsmouth 
and  Wooton  Bridge,  in  the  Isle  of  Wight. 

Agricultural  Experiment. — On  the  6th  of  last 
May,  five  alternate  ridges  of  wheat,  measuring 
one  acre,  two  roods,  and  four  perches,  were 
sowed  with  five  cwt.  of  nitrate  of  soda  in  a  field, 
on  the  Gnoll  estate,  in  this  county.  In  a  few 
days  the  difference  between  the  ridges  sowed 
with  the  nitrate  and  the  intervening  ridges  of  the 
same  size,  could  be  discerned  at  a  considerable 
distance  from  the  field,  which  continued  through¬ 
out  the  summer.  The  two  sorts  have  been  reaped, 
thrashed,  measured,  and  weighed  separately,  and 
the  following  is  a  correct  account  of  the  produce: 
— Nitrate,  48  bushels;  weight  per  bushel  56 lbs. ; 
straw,  2  tons,  4  cwt.,  3  qrs.,  26  lbs.  The  other, 
28  bushels,  weight  per  bushel  55  lbs. ;  straw,  1 
ton,  5  cwt.,  1  qr.,  2  lbs.  The  quality  of  both 
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was  inferior;  but  the  nitrate  wheat  would  have 
b«*«*n  a  better  crop  if  a  less  quantity  of  llic  ni¬ 
trate  bad  been  sown. 


INSTITUTIONS. 


LECTURES  DURING  THE  WEEK. 

London  Mechanic*'  Institution.  29,  Southampton 
Buildings,  Chancery  I.iuie. — Wednesday,  No- 
vcml»cr  3,  Kcv.  li.  II.  Smart,  Esq.,  on  the  In¬ 
structive  Character  of  English  and  Roman 
History,  reflected  by  the  Poetry  of  Shukspeare. 
Friday,  Nov.  5,  H.  Gore,  Ksq.,  on  the  Steam- 
Engine.  At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
Nov.  4,  C.  F.  Partington,  Esq.,  on  the  Steam- 
Engine.  At  half-past  eight. 

Mutual  Instruction  Society,  Id,  Great  Tower 
Street,  City. — Monday,  Nov.  1,  T.  C.  Bowkett, 
Esq.,  on  Pathology,  or  the  changes  wrought  in 
the  Human  System  by  Diseased  Action.  At 
half-past  eight. 

Bermondsey  and  Rothrrhithe  Literary  and  Scien¬ 
tific  Institution,  4^,  Church  Street,  Rothei- 
hithc. — Monday,  November  1,  Discussion. 
At  half-past  eight  precisely. 


QUERIES. 

The  dyers  use  a  sort  of  indigo  paste,  which 
they  sometimes  call  chemic ;  will  any  of  your 
readers  inform  me  how  it  is  prepared  ?  B. 

1.  How  tor  make  a  galvanic  machine,  so  as  to 
give  a  good  shock,  and  the  probable  expense; 
also  a  plate  of  the  same  ?  2.  How  a  sand-bath 

may  be  constructed,  with  a  plate  of  one  ?  3.  How 
to  prepare  a  skeleton  of  any  small  or  large  ani¬ 
mal?  W.  H. 

The  method  and  apparatus  necessary  to  pre¬ 
pare  the  Bude  light?  Anti  Gas. 

Where  I  can  obtain  a  book  called  the  “  Me¬ 
chanic  and  Millwright's  Guide."  J.  V,. 

How  is  the  magnetic  sleep  to  l*e  produced ; 
also,  bow  can  a  person  be  awakened  from  it  ? 

A.  C.  R. 

How  to  make  lucifer  matches?  J.  Brown. 

Description  of  a  machine  for  seal  engraving ; 
the  price  of  one ;  where  to  procure  a  second 
hand  or  cheap  one,  and  the  tools  necessary  for 
it  ?  If  any  foreman  in  that  line  wishes  to  cor¬ 
respond  with  me  on  that  subject,  he  will  Oblige 
by  addressing  to  “  Thos.  Kemble,  engraver,  Bel¬ 
mont  House,  Jersey.” 

How  to  make  a  balloon  of  fire  proof  canvass? 

C.  H.  Brown. 

ANSWERS  TO  QUERIES. 

Unless  *•  W.  O.  M."  has  been  accustomed  to 
anatomical  pursuits,  he  will  find  cleaning  and 
bleaching  skulls  a  most  disgusting  process.  The 
method  adopted  at  the  various  anatomical  mu. 
seums  jn  the  Metropolis,  is  very  simple,  but  by 
no  means  pleasant  to  the  olfactories.  Let  the 


-kin  and  muscle  be  removed,  as  much  as  can  l»e 
lone  conveniently,  with  a  knife.  Then  put  the 
skull  into  a  convenient  vessel  of  water,  ami  leave 
it  until  the  flesh,  Are.,  absolutely  rots  oil",  or  can 
be  easily  removed  with  a  blunt  knife.  This  will 
lake  from  two  to  three  months  or  longer,  accord¬ 
ing  to  the  season  of  the  year.  The  vessel  must  be 
.slightly  covered,  to  prevent  “blacks'*  from  get¬ 
ting  into  the  water;  and,  as  the  water  evaporates, 
it  must  be  renewed.  This  is  the  only  method  to 
procure  perfectly  white  and  clean  specimens. 
I’hc  flesh  may  be  removed  by  long  ladling;  but 
lames  that  liuve  la-en  ladled  an*  always  greasy 
and  dirtv,  and  smell  offensively. 

With  regard  to  cleansing  spaniels  of  fleas,  the 
method  I  adopt  with  my  little  favourite,  is  to 
wash  it  thoroughly  every  week ;  lmt  instead  of 
common  soap,  to  use  the  following; — Soft  snap, 
4  oz. ;  white  precipitate  powder,  3  drachms;  es¬ 
sence  of  bergamot.  1  drachm.  Mix  them  well 
together.  Care  must  l»e  taken  to  rub  this  well 
into  every  part  of  the  skin  of  the  dog,  and  to  re¬ 
move  it  all  by  well  rinsing  him  afterwards;  for 
if  by  licking  himself  he  gets  any  of  it  into  bis 
stomach,  he  will  very  probably  share  the  fate  of 
the  fleas.  M.  R.  C.  S. 

To  Prepare  Turkey  Crops,  see  vol.  4.  p.  159. 
To  malic  a  Chemical  If'eather-yUus. — Procure 
a  glass  bottle  or  tube  of  glass,  al>out  ten  inches 
long,  and  three-fourths  of  an  inch  in  diameter; 
pulverize  and  dissolve,  in  two  ounces  of  spirits  of 
wine,  the  following  articles: — Two  drachms  of 
camphor,  half-a-drachm  of  purified  nitre,  and 
half-a-drachm  of  muriate  of  ammonia.  Place 
this  mixture  in  the  glass  tube  or  bottle,  the  mouth 
of  which  must  lie  covered  with  a  piece  of  bladder 
perforated  with  a  needle.  G.  Starkey. 

O."  There  is  a  class  for  locomotive  engine 
drivers  nt  the  Polytechnic  Institution.  The  terms 
may  be  obtained  of  the  secretary. 

A.  W.  C.  K. 

TO  CORRESPONDENTS. 

Thos.  Throne. — ShcU-lac  may  be  dissolved  in  Un¬ 
set  d  oil  over  a  slow  fire  :  the  oil  trill  hold  it  tn 
solution.  S/  irits  of  trine  mil  oho  d  • solve  *hcll- 
lac,  with  the  assistance  of  a  very  gentle  heat. 

A  correspondent  wishes  to  know  the  method  of 
preparing  nitrate  of  silver : — Dissolve  pure  sit 
ffer  in  sjiirils  of  nitre ;  evaporate  to  dryness; 
then  melt  it,  and  pour  the  melted  mass  into 
mould*,  which  may  hr  made  by  thrusting  a 
greased  stick  into  a  pi-  rr  of  clay,  tiallic  acid 
may  be  obtained  at  Palmer's,  103,  Act rgate 
Street.  ♦ 

G.  Starkey. — 1 1  is  papers  tviU,  tto  doubt,  be  ac¬ 
ceptable. 

John  Chimney.* —  It  V  hair  received  his  communica¬ 
tion  containing  remittance .  The  magazines 
shall  be  forwarded  in  due  course,  as  requested. 
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THE  TOWER  OF  LONDON.  AWFCJL 
CONFLAGRATION. 

(Sec  Engraving,  front  page,) 

Ax  event  which  will  be  long  remembered 
in  the  annals  of  English  history,  and 
which  may  he  regarded  in  every  resj>ect 
as  a  truly  national  calamity,  visited  the 
Metropolis  on  Saturday  night  last — viz. 
the  entire  destruction,  together  with  its 
contents,  of  that  magnificent  building, 
forming  so  prominent  a  feature  in  the  far- 
famed  lower  of  London,  denominated 
“  The  Grand  Storehouse  and  Small  Ar¬ 
moury,”  containing,  in  addition  to  an  al- 
most  innumerable  quantity  of  trophies, 
and  other  evidences  of  British  glory,  no 
less  a  number  than  200, 0U0  stand  of 
arms,  & c. 

In  order  that  an  adequate  idea  may  he 
formed  of  the  extent  of  this  serious  loss  to 
the  country,  it  may  be  as  well  to  give  an 
accuiate  description  of  the  buildings  de¬ 
stroyed,  taken  from  authentic  records,  lie- 
fore  entering  into  any  of  the  facts  con¬ 
nected  with  it. 

The  “Grand  Storehouse”  is  north  of 
the  \l  hite  Tower,  a  fine  building  of  brick 
and  hewn  stone;  it  extends  in  length  34o 
feet,  and  is  sixty  feet  broad  :  it  was  com¬ 
menced  by  James  II.,  and  finished  by 
William  .111.  On  the  first  floor  of  this 
edifice,  is  that  magnificent  room  called 
the  Small  Armoury.  On  the  south  side 
of  this  structure  is  a  stately  door-case, 
adorned  with  four  columns,  an  entabla¬ 
ture,  and  a  triangular  pediment  of  the 
Doric  order.  Under  the  pediment  are  the 
Queen’s  Arms,  witji  enrichments  of  trophy- 
work,  by  the  celebrated  artist  Gibbons. 
At  the  west-end  of  this  building  is  situate 
the  church,  founded  by  Edward  III.,  and 
dedicated  to  St.  Feter  in  chains  ;  in  which 
are  deposited  the  remains  of  many  noble 
and  some  royal  personages,  executed 
within  the  Tower  or  on  the  hill,  and  bu¬ 
ried  here  in  obscurity.  On  the  east  of 
this  building  is  situate  the  newly-erected 
Jewel  Tower,  in  which  the  regalia  and 
all  the  Crown  jewels  are  kept.’’ 

1  he  conflagration,  which  exceeded  in 
grandeur  even  the  great  fire  at  the  House 
of  Commons  or  the  Royal  Exchange, 
caused  the  greatest  consternation  through¬ 
out  the  entire  Metropolis  ;  and,  from  the 
commanding  situation  of  Tower  Hill, 
many  thousand  persons  had  an  opportu-  ' 
nitv  of  witnessing  the  progress  of  the  de¬ 
vouring  element. 

Die  first  outbreak  of  the  fire  took  place 
precisely  at  half-past  ten  o'clock.  The 
flames  in  a  few  minutes  began  to  burst  ! 
forth  from  the  windows  of  the  Round  1 


Tower  with  fearful  violence.  To  describe 
the  excitement  which  prevailed,  not  only 
amongst  the  military,  but  the  civil  resi¬ 
dents  of  the  fortress,  would,  indeed,  he  an 
act  of  supererogation.  The  instant  the 
drums  heat  the  alarm,  the  whole  of  the 
troops,  several  hundred  in  number,  were 
seen  rushing  out  of  their  quarters  in  all 
directions,  many  in  a  statealmost  of  nudity. 

At  half-past  ten  o’clock,  the  Governor, 
Major  1  1  ring  ton  (who  was  acting  in  the 
absence  of  Col.  Gurwood),  was  at  his  of¬ 
ficial  residence,  which  is  facing  St.  Peter’s 
Church,  when  lie  was  alarmed  by  hearing 
the  beat  of  the  drums  of  the  troops  quar¬ 
tered  in  the  garrison,  which  consisted  of  a 
battalion  of  the  Scots  Fusileer  Guards 
and  a  company  of  artillery.  I  he  rolling 
of  the  drums  had  scarcely  subsided,  when 
he  was  informed  that  the  Armoury  was 
on  fire.  On  going  out,  he  found  the  troops 
were  mustering,  and  observed  that  fire 
was  issuing  just  through  the  roof  of  the 
Tower  at  the  hack  of  the  Armoury.  He 
instantly  gave  orders  to  Colonel  Auckland 
Eden,  who  was  the  colonel  in  command  of 
the  troops,  to  employ  the  men  as  actively 
as  possible  in  getting  the  fire  under,  which 
order  was  carried  out  with  the  greatest 
promptitude  ;  hut  the  fire  had  got  so  great 
a  hold  that,  before  a  sufficient  supply  of 
water  could  be  obtained,  the  entire  roof  of 
the  Armoury  was  in  flames.  The  fire  en¬ 
gines  soon  arrived,  hut,  notwithstanding 
the  exertions  of  the  soldiery,  coupled  with 
the  assistance  of  200  of  the  Metropolitan 
Police,  and  fifty  or  sixty  of  the  City  Fo- 
lice,  the  flames  began  rapidly  to  spread  ; 
and,  in  the  midst  of  them,  Captain  Delme 
Davies,  of  the  Scots  Fusileer  Guards, 
rushed  up  the  grand  staircase,  and,  with 
the  assistance  of  his  servant,  succeeded  in 
securing  the  sword  and  belt  of  his  late 
Royal  Highness  the  Duke  of  York,  and 
also  the  celebrated  Maltese  gun,  which 
was  taken  from  Malta  by  the  French  in 
Hl)8,  and  subsequently  captured  by  Cap¬ 
tain  Foote  with  the  Sensible  frigate.  Find¬ 
ing  that  the  flames,  owing  to  the  wind  at 
that  time,  were  extending  in  an  easterly 
direction,  Major  Hlrington  became  alarm¬ 
ed  for  the  safety  of  the  Jewel  Tower,  and 
instantly  gave  directions  for  the  warders, 
at  any  risk,  to  secure  them  and  place  the 
jewels  in  safety.  They,  however,  with 
great  difficulty,  accomplished  their  task, 
having  to  gain  admission  to  the  Jewel 
Chamber  by  means  of  crowbars  and  other 
instruments,  the  keys  thereof  being  in  the 
possession  of  Earl  Delawarr,  the  present 
Lord  Chamberlain.  They  were  ultimate¬ 
ly,  however,  deposited  in  safety  in  the 
Governor's  house.  Bv  four  o'clock  in  the 
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morning1,  the  entire  of  the  Armoury  was 
levelled  to  the  ground,  and  there  being  no 
fear  of  a  farther  extension  of  the  flames, 
Major  Elrington  felt  it  his  duty  to  convey 
the  melancholy  intelligence  to  his  Crace 
the  Duke  of  Wellington,  the  High  Con¬ 
stable  of  the  Tower,  and  at  that  hour  he 
despatched  a  messenger  with  a  letter  to 
his  Grace’s  residence  at  Apsley  House; 
and,  at  the  time  of  the  interview  of  our 
reporter  with  the  Governor  of  the  Tower, 
his  Grace’s  answer  was  received.  It  was 
expressive  of  deep  regret  that  so  serious  a 
loss  had  befallen  the  nation,  and  a  desire 
to  be  informed  if  any  farther  calamity  had 
arisen,  and  whether  his  presence  was  at 
all  required.  At  the  period  his  Grace’s 
letter  was  received,  a  report  had  just 
reached  the  Governor  that  a  man  had 
been  killed  by  the  falling  in  of  some  por¬ 
tion  of  the  building.  Major  Elrington, 
being  desirous  to  obtain  all  the  accurate 
information  in  his  power,  in  order  to  fur¬ 
nish  it  to  his  Grace,  states,  that  he  made 
application  to  INI  r.  Braid  wood,  the  super¬ 
intendent  of  the  London  Fix-e  Brigade, 
and  obtained  from  him  the  following 
statement : — 

“  London  Fire  Establishment  Station, 

68,  Watling  Street,  Sunday  Morning,  Oct.  31. 

(l  Sir, — According  to  your  request  I  beg 
to  state,  that  the  alarm  of  the  fire  in  the 
Tower  was  given  at  three-quarters  past 
ten  o’clock,  p.  m.,  of  the  30th  instant.  On 
arriving  there,  I  found  the  circular  build¬ 
ing  behind  the  grand  staircase,  leading  to 
the  small  gun  armoury,  completely  on 
fire,  and  the  flames  were  extending  along 
the  main  building  on  both  sides.  The 
height  which  the  flames  had  gained,  and 
the  construction  of  the  building,  with  the 
very  scanty  supply  of  water,  prevented 
any  hope  of  saving  the  building  itself. 
Every  exertion  was,  therefore,  made  to 
save  those  adjoining,  which  were  happily 
pi-eserved. 

The  Map  Office  was  at  one  time  in  very 
great  danger,  which  was  averted  by  the 
exertions  of  the  firemen,  with  the  verv 
efficient  assistance  of  the  troops. 

The  White  Tower  was  also  at  one  time 
in  extreme  danger,  and  the  arrangements 
of  the  officers  and  exertions  of  the  soldiers, 
alone  prevented  its  destruction. 

The  fire  appears  to  have  commenced  in 
the  workshops  behind  the  large  Armoury; 
but  I  have  not  been  able  to  ascertain  thd 
cause. 

The  engines  present  at  the  fire  were: — 
Nine  belonging  to  the  Tower  of  various 
sizes,  eight  large  engines  belonging  to  the 
London  Fire  Establishment,  two  powerful 


floating  engines,  also  of  the  Fire  Esta¬ 
blishment;  one  belonging  to  the  West  of 
England  Insurance  Company,  one  from 
the  County  Office,  one  from  the  Custom 
House,  and  four  parish  engines. 

In  conclusion  I  beg  to  say,  that  the 
danger  of  the  tire  farther  extending,  now 
no  longer  exists ;  but,  notwithstanding, 
several  of  the  fire-establishment  eijgines 
will  remain  on  the  spot. 

Sir,  I  have  the  honour  to  be 
Your  obedient  servant, 

James  Braidwood, 
Superintendent  of  the  London  Fire 
Establishment. 

To  Major  Elrington,  Officer  in  Command 
of  the  Tower.” 

Major  Elrington  also  states,  that  the 
workshops  in  question  wei*e  closed  about 
the  same  time  as  the  gates  of  the  Armoury, 
five  o’clock  ;  and  from  inquiries  he  had 
caused  to  he  made  of  the  persons  who  wei’e 
the  last  to  leave,  the  buildings  appeared 
perfectly  safe.  With  respect  to  the  origin 
of  the  fire,  he  thought  it  was  caused  from 
the  flues  of  the  stoves. 

With  regard  to  the  amount  or  value  of 
the  property  destroyed,  it  is  impossible,  at 
the  present  time,  to  give  an  adequate  idea  ; 
it  is,  however,  generally  supposed  to  ex¬ 
ceed  1,000,000/.  sterling. — Abridged  from 
the  “  Times.” 

DESCRIPTIVE  GEOLOGY. 

No.  XXIII. 

ORGANIC  REMAINS  OF  OOLITIC  SYSTEM. 

Remains  of  terrestrial  mammalia  are  first 
discovered  in  the  oolite  of  Stonesfield, 
near  Woodstock.  They  consist  of  three, 
or,  pei-haps,  four  jaws;  belonging,  it  is 
supposed,  to  small  marsupial  quadrupeds, 
allied  to  the  opossum.  Much  discussion 
has  lately  taken  place  on  these  remains, 
both  among  the  French  and  the  English 
savans. 

More  than  forty  species  of  reptiles  have 
been  described  ;  among  the  most  remark¬ 
able  of  which  are  the  ichthyosaurus,  ple¬ 
siosaurus,  megalosaurus,  hylaeosaurus, 
iguanodon,  and  pterodactylus.  A  very 
striking  zoological  feature  of  this  system, 
is  the  immense  abundance  of  ammonites 
and  beleranites ;  so  many  as  173  species  of 
the  former  and  sixty- five  of  the  latter, 
have  been  enumerated. 

Zoophytes  occur  in  profxision,  but  are 
restricted  to  certain  beds — as  the  coral 
rag.  Of  the  softer  or  fibrous  polyparia, 
upwards  of  eighty  species  have  been  col¬ 
lected  ;  and  of  the  celluliferous  and  stony 
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corals,  more  than  100.  The  shells  of  the 
more  simple  forms  amount  to  500  or  000. 
Echinites,  of  at  least  fifty  species  ;  and 
thirty-one  of  those  curious  forms  of  ra- 
diata,  the  crinoidea,  are  known  to  occur 
in  these  rocks. 

New  and  more  abundant  forms  of  plants 
likewise  occur. 

The  succeeding  portion  of  this  paper,  it 
is  hoped,  will  cause  us  to  regard  with 
feelings  of  new  and  unusual  interest,  the 
comparatively  diminutive  existing  orders 
of  that  most  ancient  family  of  quadrupeds; 
with  the  very  name  of  -which  we  usually 
associate  a  sentiment  of  disgust  and  ab¬ 
horrence.  We  shall  view  them,  perhaps, 
with  less  contempt  when  we  learn,  that 
there  was  a  time  when  reptiles  not  only 
constituted  the  chief  tenants  and  most 
powerful  possessors  of  the  earth,  but  ex¬ 
tended  their  dominion,  also,  over  the  wa¬ 
ters  of  the  sea;  and  that  the  annals  of 
their  history  may  be  traced  back  through 
myriads  of  years  antecedent  to  that  latest 
point  in  the  stages  of  animal  creation, 
when  man  was  placed  at  the  head  of  the 
living  wonders  of  creation,  and  historic 
time  began. 

NEW  LIGHTHOUSE. 

Av  enormous  tower,  which  for  the  last 
month  has  daily  been  seen  rising  from  the 
ground  within  the  walls  of  the  manufac¬ 
tory  of  Messrs.  liramah  and  Robinson,  of 
Relgrave  IMace,  Pimlico,  and  during  that 
time  created  much  admiration  and  in¬ 
quiry  in  the  neighbourhood,  has  at  length 
completed  its  growth  and  attained  to  its 
maturity.  It  proves  to  be  a  lighthouse, 
which  is  intended  to  be  placed  on  the 
Morant  Point,  on  the  eastern  coast  of  the 
Island  of  Jamaica. 

This  lofty  building  is  composed  entirely 
of  iron,  and  is  the  first  of  the  kind  that 
has  been  attempted.  Having  very  closely 
inspected  it,  and  the  principle  on  wrhich  it 
is  founded,  we  think  it  will  answer  the 
purpose  for  which  it  is  designed.  In  ar¬ 
chitectural  appearance,  it  very  much  re¬ 
sembles  the  Celtic  towers  which  are  to  be 
seen  in  Ireland,  the  origin  and  uses  of 
w’hich  have  been  matter  of  dispute  among 
antiquaries. 

The  height  of  this  edifice,  from  the 
foundation  to  the  roof,  is  105  feet;  fifteen 
feet  of  which  will  be  stink  into  the  solid 
rock,  and  loaded  in  and  out  with  rubble 
and  concrete,  which  will  give  an  entire 
security  to  it.  The  whole  tower  is  formed 
of  iron  plates,  one  inch  in  thickness  ;  and 
oi  these  plate*  there  are  nine  tiers,  eleven 
plates  at  the  bottom,  and  nine  at  the  top; 


the  whole  are  strongly  bolted  together 
with  iron  flanges,  and,  when  permanently 
fixed,  will  also  be  cemented  with  iron  ce¬ 
ment,  and  thus,  in  effect,  become  one  en¬ 
tire  whole. 

To  reduce  the  heat  in  the  interior,  which 
the  strength  of  a  tropical  sun,  acting  on  a 
building  of  metal  only  one  inch  in  thick¬ 
ness  would  render  unbearable,  the  whole 
will  have  an  interior  lining  of  slate,  with 
an  interval  of  one  inch  and  a  half  between 
it  and  the  iron  ;  by  which  contrivance  a 
current  of  air  will  constantly  be  in  circu¬ 
lation  over  the  whole. 

In  the  sides  of  the  tow’er  there  are 
twenty-four  windows ;  they  are  fourteen 
inches  by  ten,  and  are  glazed  w’ith  thick 
ground  glass.  When  the  tower  is  erected 
on  its  final  destination,  it  will  have  a 
height  of  ninety  feet  to  the  gallery,  and 
on  the  platform  of  which  will  be  the  lan¬ 
terns.  This  is  the  workmanship  of  Mr. 
Deville,  and  is  very  ingeniously  contrived ; 
it  is  ten  feet  in  height,  and  has  eight  re¬ 
volving  lights,  five  of  which  are  open, 
and  the  rest  of  cast  iron. 

The  diameter  of  the  tower  is  eighteen 
feet  six  inches  at  the  base,  and  decreases 
at  the  top  to  eleven  feet  six  inches.  The 
entire  weight  of  the  whole  fabric  is  ex¬ 
actly  100  tons.  It  has  been  doubted  %vhe- 
ther  it  was  necessary  that  it  should  be 
secured  from  the  effects  of  lightning  by 
the  conducting  rod  ;  as  the  tower  itself, 
from  its  altitude,  its  form,  the  material  of 
its  fabrication,  and  insulated  position, 
would,  in  effect,  be  a  conductor  ;  but  a 
rod  will  be  carried  into  the  earth  to  con¬ 
vey  the  electric  fluid,  should  it  be  struck 
by  it. 

It  is  a  curious  fact,  that  this  lofty  fabrio 
wras  erected  entirely  without  the  aid  of 
scaffolding ;  the  expense  of  which,  both 
here  and  on  its  final  location  in  Jamaica, 
would  have  been  very  considerable.  At 
present  it  stands  upon  the  ground,  and 
merely  rests  on  a  plane  of  temporary  tim¬ 
ber,  Ac.  The  manner  in  which  this  was 
effected  is  ingeniously  simple  :  the  lower 
plates  were  secured  together,  a  cross  beam 
passed  over  them,  from  which  a  derrick 
and  cradle  or  windlass  was  fixed  ;  by  this 
the  second  tier  of  plates  w'as  elevated, 
and  thus  continued  till  the  whole  W’ere 
placed  in  a  very  short  time,  and  very  few 
hands  w’ere  necessary  to  effect  it. 

The  entrance  is  elevated  from  the  ground 
4en  feet,  and  lias  a  solid  door  of  oak  :  it  is 
reached  by  steps  of  iron. 

The  expedition  with  which  this  tower 
has  been  completed,  has  been  like  railroad 
speed.  It  is  little  more  than  two  months 
since  the  order  was  given  for  it,  and  it 
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has  been  some  time  entirely  finished.  The 
whole  expense,  including  the  plan,  the 
building,  the  passage  over  the  Atlantic, 
and  the  erecting  it  on  the  promontory  of 
Morant,  will  not  exceed,  we  understand, 
7000/.  At  the  top,  the  platform  is  a  square 
of  sixteen  feet,  which,  consequently,  pro¬ 
jects  over  the  sides  ;  this  is  surrounded  by 
a  rail,  three  feet  in  height. 

Over  the  entrance  is  a  large  tablet  of 
iron,  supported  by  two  small  ones,  and 
on  them,  in  bas  relief,  are  the  following 
inscriptions : 

“  Erected,  a.d.,  1842, 

Under  the  Act  3  Victoria,  cap.  66. 


COMMISSIONERS. 


Vice-Adm.  Sir  Chas. 

Adam,  K.  C.  B. 
Commod.  Douglas, 
R.  N. 

Hon.  S.  J.  Dallas 
W.  Hyslop,  Esq. 

J.  Taylor,  Esq. 
Hon.  H.  Mitchell 


E.  Jordan,  Esq. 

P.  Lawrence,  Esq. 
Hon.  T.  M‘Cormack 
Hon.  E.  Panton, 
Speaker 

A.  Barclay,  Esq. 

H.  Leslie,  Esq. 

G.  Wright,  Esq. 


On  the  designs  and  specification  of  Alex¬ 
ander  Gordon,  civil  engineer,  London.” 

And  on  the  side  supporters  : — 
u  Captain  St.  John,  R.  A.,  Island  En¬ 
gineer,  London. 

C.  Robinson,  Engineer,  London,  fecit .** 


ELECTRO-MAGNETISM. 
Helical  Coils  for  Magnetic  Needles. 


A  current  of  electricity  not  only  deter¬ 
mines  the  position  of  a  magnet,  but  ren¬ 
ders  steel  permanently  magnetic.  This 
was  observed  nearly  at  the  same  time  by 
Arago  and  Davy,  who  found,  that  when 
needles  are  placed  at  right  angles  to  the 
conducting  wire,  permanent  magnetism  is 
communicated  ;  and  Davy  also  succeeded 
in  producing  this  effect,  even  with  a  shock 
from  a  common  leyden  phial.  Arago,  at 
the  suggestion  of  Ampere,  made  a  voltaic 
conductor  into  the  form  of  a  helix,  into 
the  axis  of  which  he  placed  a  needle,  as 
in  the  annexed  engraving.  As,  in  this 


arrangement  the  current,  nearly  in  every 
part  of  its  course,  is  at  right  angles  to  the 
needle,  and  as  each  coil  adds  its  effect  to 
that  of  the  others,  the  united  action  of 
the  helix  is  extremely  powerful.  The 
needle  was  thus  fully  magnetised  in  an 
instant. 

a ,  glass  tube,  on  which  the  wire  is  co¬ 
vered. 

b ,  mercury  cups,  for  breaking  con¬ 
nexion. 

c,  copper  wire  helices. 

d,  stand,  with  sewing  needle. 


SCHWEIGGER’S  GALVANOMETER. 


Bind  several  coils  of  copper  wire  into  a 
rectangular  form,  and  place  a  delicately- 
suspended  needle  in  the  centre.  Each 
coil  adds  its  influence  to  that  of  the  other; 
and,  as  the  current  in  its  progress  along 
the  wire,  passes  repeatedly  above  and  be¬ 
low  the  needle  in  opposite  directions, 
their  joint  action  is  the  same.  In  order 
to  prevent  the  electricity  from  passing 
laterally  from  one  coil  to  another  in  con¬ 
tact  with  it,  the  wire  should  be  covered 
Avith  silk.  The  ends  of  the  wire,  a  b,  are 
left  free,  for  the  purpose  of  communicat¬ 


ing  with  the  opposite  ends  of  the  voltaic 
circle.  The  needle  ought  to  be  rendered 


astatic — that  is,  the  influence  of  the  earth’s 
magnetism  ought  to  be  destroyed,  by  plac¬ 
ing  another  magnet  above  the  rectangle, 
having  its  north  pole  adjacent  to  the 
south  pole  of  the  first.  The  instrument 
is  thus  rendered  extremely  delicate. 


39$ 


THE  PENNY  MECHANIC  AND  CHEMIST. 


CAPTAIN  TAYLERS BREAK¬ 
WATER. 

On  Wednesday,  an  opportunity  was  af¬ 
forded  of  examining  a  model  of  the  new 
wooden  breakwater  invented  by  Captain 
Tayler.  It  «  as  about  two  feet  long.  and 
represented  a  perfect  prism.  Ilirough  the 
centre  runs  a  very  strong  beam  or  keel ; 
smaller  beams  cross  and  recross  this  in  an 
almost  endless  series,  secured  by  bolts  at 
both  ends.  These  connect  it  with  the 
beams  which  form  the  sides  of  the  prism, 
and  those  again  at  the  ends,  which  form 
the  angles,  are  secured  by  means  of  trans¬ 
verse  pieces  of  timber.  No  correct  idea, 
however,  can  be  formed  of  the  strength 
and  beautiful  architecture  which  this  mo¬ 
del  conveys  to  the  mind  of  the  invention. 
"Without  the  assistance  of  a  series  of  dia¬ 
grams,  we  shall  not,  therefore,  attempt  a 
laboured  description,  but  proceed  to  men¬ 
tion  the  manner  in  which  it  is  proposed  to 
be  employed  for  the  security  of  harbours, 
and  the  method  of  mooring  it.  The  break¬ 
water  may  be  of  any  length,  but  it  is  di¬ 
vided  into  sections  of  sixty  feet.  The 
timber  employed  is  red  pine;  so  arranged, 
that  three-fourths  of  the  breakwater  will 
be  immersed.  It  will  be  always  eighteen 
feet  below  the  level  of  the  immersion,  and 
six  feet  out  of  the  water.  As  the  present 
sent  iron  mooring  chains,  if  of  requisite 
strength,  would  not  only  increase  the 
weight,  but  the  expense  of  the  breakwa¬ 
ter,  without  adding  anything  to  its  use¬ 
fulness,  the  difficulty  is  overcome  by  form¬ 
ing  them  of  straight-grained  timber — it 
being  admitted  that  this  material  will 
bear  a  much  greater  strain  than  an  equal 
weight  of  iron.  The  timber  employed  for 
this  purpose  is  red  fir,  larch,  or  American 
ash,  in  lengths  of  twelve  feet.  Three  of 
these  form  a  section  of  the  mooring.  The 
centre-piece  is  nine  inches  deep  and  four 
inches  and  a  half  thick,  and  those  on 
either  side  nine  inches  deep  and  two 
inches  and  a  half  thick ;  making  the  whole 
nine  inches  square.  These  are  bound  to¬ 
gether  with  flat  iron  hoops  put  on  red 
hot ;  in  order  that  the  contraction  of  the 
metal,  when  cold,  shall  more  firmly  em¬ 
brace  and  clasp  together  the  three  mem¬ 
bers  of  the  section.  At  each  end  of  the 
c  ntre-piece  are  three  saw  cuts,  about  two 
feet  long,  and  into  the  centre-cut  an  oak 
wedge  is  driven,  which  spreads  the  tim 
hers  about  four  inches,  thus  forming  a 
dovetail.  Before  driving  these  wedges  in, 
the  iron  hoops,  as  well  as  the  staples  for 
connecting  them  with  other  sections  of 
the  mooring,  must  be  put  on  and  made 
tight  by  the  wedges.  The  specific  gravity 
of  these  moorings,  exclusive  of  the  con¬ 


necting  links,  will  not  exceed  by  twenty 
per  cent,  that  of  the  water.  The  break- 
waiter  will  be  moored  obliquely  to  the 
waves,  and  will  admit  the  sea  to  pHss  un¬ 
der,  over,  and  through  it,  thus  breaking 
and  dispersing  the  waves,  and  converting 
all  within  its  barrier  into  smooth  water. 
I’he  inefficiency  of  stone  breaks  for  the 
purposes  intended,  was  noticed  in  The 
Times  a  few  weeks  back,  and,  consequent¬ 
ly,  a  mere  allusion  to  the  fact  will  be  suf¬ 
ficient  ;  but  we  do  not  think  that  any  no¬ 
tice  was  taken  of  the  circumstance,  that 
air,  more  than  wrater,  is  the  enemy  of 
stone  breakwaters.  This  was  proved 
some  time  since  at  Plymouth,  where  the 
stones  w’ere  dovetailed,  and  a  hole  having 
been  made  by  a  breach  in  the  wall,  the  air 
was  driven  with  such  force  into  the  ca¬ 
vity,  that  it  actually  forced  out  one  of  the 
stones  from  the  very  centre  of  the  work  ! 
I’he  consequence  was,  that  the  Admiral, 
fearing  a  repetition  of  the  accident  which 
happened  some  time  ago — namely,  a  di¬ 
rect  rupture  of  the  breakwater,  no  longer 
sanctions  the  dovetailing.  It  is  stated, 
that  upwards  of  15,000  English  vessels, 
3150  American  and  French,  1000  Danes 
and  Swedes,  1000  Prussian,  Norwegian, 
Dutch,  and  Russian,  and  500  Spanish, 
Portuguese,  and  other  vessels,  pass  the 
Mount’s  Bay  annually;  amounting,  in 
the  aggregate,  to  20,0'>0  vessels;  and, 
with  the  average  crew  of  ten  men  to  each 
vessel,  the  entire  number  of  seamen  will 
be  200,500.  The  annual  loss  of  lives,  and 
the  value  of  the  ships  and  merchandize 
destroyed  is  immense;  and,  to  prevent 
this,  it  is  said,  that  a  breakwater  in  the 
harbour  of  Penzance,  costing  only  52,400/., 
wrould  suffice. 


MISCELLANEA. 

Important  Invention  in  ^Machinery. — Our  at¬ 
tention  haa  been  called,  by  an  article  in  one  of 
the  provincial  newspaj>crs,  to  a  very  impoitant 
mechanical  invention,  for  which  a  patent  has  re¬ 
cently  been  granted  to  two  Scotch  gentlemen,  and 
which  promises  to  effect  a  greater  and  more  be¬ 
neficial  change  in  the  working  of  machinery, 
than  has  taken  place  since  the  brilliant  di sla¬ 
veries  of  Watt.  The  two  great  drawbacks  of  the 
steam-engine  (besides  the  large  space  it  occupies) 
have  been  the  bulk,  ami  the  consequent  expense, 
of  the  fuel,  which  it  requires;  the  latter  prevent¬ 
ing  its  application  to  many  purposes  for  which  it 
would  otherwise  have  l»een  a  most  effective  agent; 
and  the  former  impeding  its  locomotive  energy, 
and  confining  it,  paiticulnily  as  regards  naviga¬ 
tion,  within,  comparatively,  narrow  limits.  Any 
reduction  in  cither  of  these  rcs]x?cUi  is,  thereby, 
obviously  clear  gain.  The  invention  to  which 
we  allude,  promises  to  effect  a  prodigious  saving 
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m  both,  by  diminishing  the  expenditure  of  fuel  i 
to  somewhat  less  than  one-fifth  of  what  is  now 
required  for  an  equal  degree  of  power.  It  has 
already,  we  are  informed,  been  put  to  the  test  by 
the  construction  of  an  engine  of  about  twenty- 
horse  power,  which  has  for  some  time  been  driv¬ 
ing  all  the  machinery  of  an  extensive  foundry, 
with  no  larger  consumption  than  we  have  just 
mentioned,  and  with  every  prospect  of  a  consi¬ 
derably  greater  reduction  being  effected  by  some 
slight  changes  in  the  details.  The  motive  power 
used,  is  the  common  atmospheric  air ;  and  an¬ 
other  great  advantage  of  the  new  engine  arises 
from  a  saving  of  space,  equal  to  what  is  usually 
occupied  by  the  furnace  and  boilers  of  a  steam- 
engine.  The  air-engine  is  the  joint  invention  of 
the  Rev.  Dr.  Stirling,  of  Galston,  and  of  his  bro¬ 
ther,  Mr.  Stirling,  engineer,  Dundee.  The  prin¬ 
ciple  of  the  invention  consists  in  alternately  heat¬ 
ing  and  cooling  two  bodies  of  air  confined  in  two 
separate  vessels.  Taking  into  account  the  saving 
of  space,  along  with  the  vast  economy  of  fuel, 
this  invention  must  necessarily  be  of  immense 
importance  for  all  ordinary  purposes  requiring 
motive  power.  As  an  instance,  it  would  reduce 
the  expense  of  the  power  employed  in  driving 
machinery  in  Dundee  alone,  by  at  least  25,000/. 
or  30,000/.  a-year.  But,  viewed  in  reference  to 
the  purposes  of  navigation,  it  must  lead  to  results 
still  more  extraordinary,  and  will  render  a  voy¬ 
age  to  India  round  the  Cape  by  machinery,  a 
matter  of  perfectly  easy  accomplishment. — Morn¬ 
ing  Chronicle. 

Fenny  Postage. — In  noticing  the  last  quarter's 
net  revenue  of  the  Post-office,  both  the  Standard 
and  the  Morning  Herald  fall  into  the  error  of 
considering  the  year  ended  the  10th  of  October, 
1840,  as  a  clear  year  of  the  proceeds  of  penny 
postage.  It  included,  in  fact,  but  three  quarters 
of  a  year  of  penny  postage — two  months  under 
the  old  rates,  and  one  month  under  the  temporary 
fourpenny  rate.  A  comparison  of  the  revenue  of 
this  year  with  that  of  the  year  ended  the  10th  of 
October,  1841,  would,  therefore,  be  altogether 
fallacious,  as  showing  the  progress  of  the  penny 
postage.  Even  the  next  quarter  will  not  give  a 
comparison  of  two  whole  years  of  penny  post¬ 
age;  because  the  year  1840  includes  the  receipts 
of  the  month's  fourpenny  rate.  The  Standard, 
on  these  wrong  data,  proceeds  to  show,  that  the 
number  of  letters  under  the  penny  post  must 
have  declined.  Such  is  undoubtedly  not  the  fact. 
Comparing  the  number  of  letters  in  March  last 
with  those  in  March,  1840,  as  given  in  the  Par¬ 
liamentary  returns  last  printed,  the  increase  be¬ 
tween  those  two  periods  of  penny  postage  is 
shown  to  be  upwards  of  twenty-one  per  cent. 
And  there  is  no  evidence  that  this  rate  has  de 
dined.  That  the  net  Post  Office  revenue  should 
not  be  more  buoyant  than  it  is,  can  surprise  no 
one  who  will  bear  in  mind  the  frequent  reduc¬ 
tions  which  are  still  being  made  in  foreign  post¬ 
age.  Within  a  short  time,  the  postage  of  the 
Hamburg  and  other  German  letters,  has  been 
reduced  from  Is.  Sd.  to  (xl. ;  and  the  number  of 
letters  passing  between  Great  Britain  and  Ger¬ 
many  is  very  large.  Besides,  the  expenses  for 
mail-conveyance,  which  have  increased  in  the 
two  last  years  from  114,000/.  to  181,000/.,  as  ap¬ 
peal's  from  the  Parliamentary  paper  already  al- 


i  luded  to,  exercise  considerable  influence  on  the 
net  revenue,  and  have  no  connexion  with  the 
penny  postage,  though  a  material  one  with  the 
speedy  conveyance  ol  letters.  Even  in  this  early 
stage  of  the  penny  postage,  under  all  possible 
modifications,  the  Post  Office  returns  above  thirty 
per  cent,  profit,  after  paying  all  its  expenses, 
without  any  outlay.  Pretty  well  for  an  impost 
which  Lord  Ashburton  calls  “  one  of  the  worst 
of  taxes.” — Spectator . 

Interesting  Discovery . — The  Norwich  (Ameri¬ 
can)  Aurora,  contains  a  communication  describ¬ 
ing  an  extensive  cavern  recently  discovered  in 
the  town  of  Colebrook,  Connecticut.  The  writer 
thinks  that,  when  the  loose  rocks  are  removed,  the 
mouth  will  be  about  fifty  feet  wide  and  thirty 
feet  high.  In  company  with  several  others,  on 
the  26th  of  September,  he  entered,  and  partially 
explored  the  cavern.  “  The  air,  on  entering,  has 
a  peculiar  smell.  For  the  first  three  or  four  rods 
the  way  is  a  good  deal  obstructed  by  sharp  rocks  ; 
then  comes  a  smooth  gravelled  floor.  Ten  rods 
from  the  entrance  we  found  the  width  to  be 
eighty-three  feet;  and  at  thirty  rods,  sixty-seven 
feet.  The  sides  are  quite  even.  The  roof  is 
broken  and  craggy,  in  some  parts  rising  very 
high,  at  others  it  descends  within  ten  feet  of  the 
floor,  which,  for  the  most  part,  is  level  and  smooth. 
We  met  with  several  deep  pits,  into  one  of  which 
we  were  near  falling.  Two  of  them  resembled 
wells.  We  sounded  one  to  the  depth  of  nine  fa¬ 
thoms,  and  found  water;  and  another  to  the 
depth  of  five  fathoms,  which  appeared  to  be  dry. 
The  main  part  of  the  cave  is  remarkably  straight 
and  uniform  in  width,  and  runs  in  a  north  and 
north-east  direction  for  a  quarter  of  a  mile,  where 
it  ends  abruptly.  We  met  with  numerous  open¬ 
ings  at  the  right  and  left ;  we  only  marked  them 
with  chalk,  and  passed  on  to  the  end  of  what 
seemed  to  be  the  main  part  of  the  cavern.  Here 

we  stood  for  a  few  moments.  All  stood  without 
speaking,  gazing  about  with  admiration  and  won¬ 
der.  The  silence  was  painful.  No  dropping  of 
water  or  creaking  of  insects ;  not  a  sound  could 
be  heard  but  the  low  suppressed  breathing  of  the 
company.  I  looked  at  my  barometer — it  had 
risen  several  degrees  The  thermometer  stood  at 
As  we  prepared  to  retrace  our  steps,  we 
discovered  an  opening  on  the  west  side  of  the  ca¬ 
vern.  We  drew  near  and  listened.  There  was 
a  low  murmuring  sound,  as  of  a  distant  waterfal, 
and  the  air  which  issued  from  it  seemed  colder 
and  damper.  This  led  us  to  suppose  it  must  be 
of  very  great  extent ;  but  we  were  too  cold  and 
weary  to  prosecute  our  researches  farther  at  this 
time." 

INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

London  Mechanics'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  No¬ 
vember  10,  B.  II.  Ilaydon,  on  the  Genius  of 
Sir  David  Wilkie.  Friday,  Nov.  12,  H.  Gore, 
Esq.,  on  the  Steam-Engine.  At  half-past 
eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
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Nor.  11,  C.  F.  Partington,  Esq.,  on  the  Stcum- 
Knginc.  At  half  past  eight. 

Bermondsey  and  Itotherhithe  Literary  and  Scien¬ 
tific  Institution,  44,  Church  Street,  Rothci- 
hithe. — Monday,  November  ft,  Mr.  Bennett, 
on  Vegetable  Physiology.  At  half-past  eight 
precisely. 

Mutual  Instruction  Society ,  10,  Great  Tower 
Street,  City. — Monday,  Nov.  ft,  J.  Thorne, 
Kvj.,  on  Historical  Recollections.  At  half-past 
eight. 


QUERIES. 

Is  it  absolutely  requisite  to  insulate  the  cushion 
of  an  electrifying  machine  ?  And  if  so,  will  a  slip 
of  well-dried  hard  wood  be  a  sufficiently  good 
non-conductor?  Since  the  intensity  of  the  elec¬ 
tric  spark  depends  upon  the  surface  of  the  prime 
conductor,  would  the  force  of  the  spark  be  dou¬ 
bled  by  making  a  hole  in  the  conductor? 

J.  Gooldino. 

How  to  purify  tin,  so  os  to  render  it  perfectly 
free  from  elasticity  ?  A.  C.  8. 

Where  to  procure  a  collection  of  plaiter  me¬ 
dallions  for  eleetroty ping  ?  Georgius. 

The  simplest  and  cheapest  way  to  construct  a 
sand-bath  ?  P.  Lack  wood. 

The  method  ©f  plating  copper  for  the  Daguerre¬ 
otype  ?  H.  D.  Chard. 

1.  How  is  stearinc  made?  2.  How  to  purify 
sulphuric  acid?  4.  How  is  sal  ammoniac  ob¬ 
tained  pnre  f  J.  R .  J. 

How  to  polish  ivory  and  bone? 

K.  W.  Easton. 

I  shall  feel  obliged  if  any  of  your  correspond¬ 
ents  will  give  me  information  relative  to  the 
working  of  those  two  foot  rules  with  two  slides, 
manufactured  by  Sampson  Aston.  Is  there  any 
book  that  explains  the  nature  of  them  ;  if  so,  by 
whom  is  it  published? 


ANSWERS  TO  QUERIES. 

The  best  Mode  of  Filtering  Oil,  is  to  use  cot¬ 
ton  wool  in  the  tube  of  the  funnel.  A  little  ex¬ 
perience  will  soon  teach  the  beat  method  of  ma¬ 
naging  iL  The  principal  tiling  to  be  avoided  is, 
to  prevent  the  oil  passing  between  the  sides  of  the 
funnel  and  the  wool,  instead  of  through  the  mass 
of  the  wool.  This  will  clear  oil  that  has  been 
rendered  turbid  from  any  cause,  except  the  ad¬ 
mixture  of  an  alkali.  I  would  suggest  to  anv 
of  your  readers  who  have  occasion  to  use  filters, 
that  they  will  find  cotton  wool  a  most  convenient 
and  economical  substitute  for  paper.  I  was  first 
led  to  try  it,  from  seeing  in  a  newspaper  that  cot¬ 
ton  wool  hud  lieon  applied  on  a  very  large  scale 
tor  filtering  the  water  supplied  to  brewers,  4jc.  ; 
and  that  a  patent  was  to  be  taken  out  for  the 
same.  I  have  found  it  answer  entirely,  and  I 
now  never  use  paper,  excepting,  of  course,  when 
I  wish  to  collect  a  precipitate.  M.  R.  C.  S. 

Desateur  is  informed,  that  an  answer  to  his 
first  query,  in  all  its  points,  would  be  loo  volu¬ 


minous  for  insertion  in  your  very’  useftd  periodi¬ 
cal  ;  but  if  he  will  call  at  No.  06,  White  I, ion 
Street,  Pentonville,  he  will  receive  every  practi¬ 
cal  information  on  the  subject  With  regard  to 
the  work  he  mentions  (M  Vince's  Practical  Astro¬ 
nomy"),  he  is  informed,  that  it  is  nearly  obsolete, 
having  been  in  a  great  measure  superseded  by 
a  much  more  scientific  work,  entitled  44  Dr.  Pear¬ 
son's  Introduction  to  Practical  Astronomy also 
a  very  useful,  hut  much  less  expensive,  work  on 
44  The  Adjustment  of  Instruments,"  by  Troughton 
and  Simms,  163,  Heel  Street  Most  transit  in¬ 
struments  arc  fixed  upon  a  square  brick  pier, 
having  a  stage  all  round  for  the  convenience  of 
the  observer  walking  round  his  instruments  ;  or 
the  clock  placed  so  as  not  only  to  be  seen  dis¬ 
tinctly,  but  the  bents  to  be  heard  also,  a*  more  is 
done  by  hearing  than  seeing.  With  regard  to 
the  house,  it  will  in  a  great  measure  by  guided 
by  the  fancy  of  the  observer  ;  but  a  wooden  one 
answers  exceedingly  well.  In  constructing  it,  it 
will  be  necessary  to  have  a  narrow  opening 
along  the  roof,  to  enable  the  observer  to  move 
his  telescope  from  the  horizon  N.  to  the  horizon 
S.,  which  opening  or  space,  as  it  called,  must 
close,  so  os  to  exclude  the  weL  There  may  be 
five  or  six  of  these,  like  shutters  upon  hinges,  so 
that  that  part  of  the  heavens  upon  which  the  ob¬ 
server  is  engaged  may  be  open,  while  the  oilier 
parts  are  shut  up ;  which  arrangement  will  be 
found  convenient  when  observing  zenith  stars  on 
a  cold  night.  At  the  above  address  may  lie  seen 
transit  instruments  of  all  sizes,  and  also  astrono¬ 
mical  clocks.  Any  other  information  your  cor¬ 
respondent  may  require,  will  be  given  with  plea¬ 
sure*  J.  F* 


TO  CORRESPONDENTS. 

A  Reader. — It  should  be  cold  t rater.  The  addi¬ 
tion  of  a  little  yeast ,  allowing  it  to  work  a  suf¬ 
ficient  lime,  would  improve  it;  but  it  could  not, 
in  that  case,  l»e  called  “  temperance  porter." 

P.  Lackwood. — 1 .  The  luting  used  for  connecting 
glass  for  chemical  purposes,  is  made  by  mixing 
linseed  nil  into  a  stiff  paste  with  water ;  it  will 
soon  get  hard.  2.  He  will  find  the  jtrocrss  for 
making  oxygen  gas  in  A o.  27  oj  the  Penny 
Mechanic.  A  soda-water  bottle  might  an¬ 
swer  the  purpose  without  danger:  but  it  would 
be  much  better  to  use  a  retort.  A  small  one 
may  lx  bought  for  about  sixpence. 

II.  I).  Chard  would  gain  the  best  information 
from  an  accordion  instructor,  sold  by  Hates, 
6,  Ludgatc  Hill. 

Inquirer. — He  cannot  hare  a  Ixtlrr  ink  than  is 
dcscrilud  in  A'o.  28  of  the  Penny  Mechanic. 
It  should  lx  well  shaken  retry  diy,  or  twice 
a -dug,  atul  the  longer  it  stands,  the  blacker  it 
gets.  The  articles  must  lx  well  bruised. 
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THE  EYE. 

I  See  Engraving,  front  page.) 

As  light  is  the  most  beautiful  and  delight¬ 
ful  of  all  the  subjects  of  our  contempla¬ 
tion,  so  the  eye,  by  means  of  which  we 
contemplate  this  light,  is  the  most  curious 
and  tlie  most  wonderful  of  all  our  organs. 
The  eye,  in  its  structure,  may  be  com¬ 
pared  to  a  telescope,  the  purpose  of  both 
being  to  collect  the  rays  of  light  proceed¬ 
ing  from  the  surface  of  bodies,  to  concen¬ 
trate  these  rays,  by  means  of  a  refracting 
lens,  into  a  focus,  and,  therefore,  to  form 
a  very  small  image  of  the  picture  or  object 
before  them.  The  eyes  are  lodged  in  two 
quadlateral  hollow  cones,  situated  in  the 
tipper  part  of  the  face,  the  office  of  which 
is  to  protect  them  from  injury,  and  from 
any  pressure  that  might  embarrass  the  per¬ 
fect  freedom  and  precision  of  their  move¬ 
ments.  These  cones  are  called  the  orbits 
or  sockets  of  the  eyes.  Seven  different 
bones  of  the  cranium  or  face,  hollowed  out 
at  their  edges,  enter  into  the  composition 
of  each.  The  globe  or  ball  of  the  eve  con¬ 
tains  the  parts  immediately  concerned  in 
vision.  It  is  moved  by  muscles  which  act 
on  its  outside  like  pulleys,  and  consists  of 
membranes  or  coats  of  different  thickness, 
and  humours  or  fluids  of  various  densi¬ 
ties.  The  various  coats,  humours,  and 
lenses,  contained  within  the  eye,  are  all 
arranged  for  the  express  purpose  of  ga¬ 
thering  the  scattered  rays  of  light  which 
fall  upon  that  organ,  as  they  do  upon 
other  transparent  bodies.  “  Does  not  the 
optician,  who  designedly  places  his  convex 
lens  at  the  proper  distance  in  a  darkened 
box,  for  the  purpose  of  obtaining  vivid  pic¬ 
tures  of  the  external  scene,  evince  his 
knowledge  of  the  laws  of  light,  of  the  pro¬ 
perties  of  refracting  media,  by  which  each 
pencil  is  brought  to  a  separate  focus,  and 
+  adjusted  to  form  an  image  of  remote  ob¬ 
jects  ?  Does  it  not,  in  like  manner,  argue 
the  most  profound  knowledge  and  fore¬ 
sight  in  the  Divine  Artist,  who  has  so  ad¬ 
mirably  hung  the  crystalline  lens  of  the 
eye  in  the  axis  of  a  spherical  case;  in  the 
fore  part  of  which  he  has  made  a  circular 
window  for  the  light  to  enter,  and  spread 
out  on  the  opposite  side  a  canvass  to  re¬ 
ceive  the  picture  ?  Has  no  thought  been 
exercised  in  darkening  the  walls  of  this 
camera  obscura,  and  thus  preventing  all 
refraction  of  the  scattered  rays  that  might 
interfere  with  the  distinctiveness  of  the 
image  ?  " 
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The  membrane  in  which  the  hack  part 
of  the  eye  is  contained,  is  called  the  scle¬ 
rotic,  or  firm  coat  of  the  eye;  it  is  fibrous 
in  structure,  covering  about  four-fifths  of 
the  globe  of  the  eye,  and  is  thicker  before 
than  behind.  The  tendinous  expansion 
of  the  muscles  upon  the  anterior  surface 
of  the  sclerotic,  has  obtained  the  name  of 
tunica  albuginea ,  which  is  covered  for  a 
part  of  its  extent,  by  the  mucous  mem¬ 
brane  of  the  front  of  the  eve,  the  conjunc¬ 
tiva;  and,  bv  reason  of  the  brilliancy  of 
its  whiteness,  gives  occasion  to  the  com- 
mon  expression — ‘‘the  white  of  the  eye.’’ 
The  cornea,  so  called  from  its  resemblance 
to  horn,  is  the  transparent  projecting  layer 
that  occupies  the  anterior  fifth  of  the 
globe  of  the  eye,  and  has  no  sensation 
whatever  to  pain,  to  light,  or  to  anything 
else.  As  it  has  no  sensation,  it  has,  of 
course,  no  means  in  itself  of  awarding  in¬ 
jury;  hut  it  is  lubricated,  from  time  to 
time,  by  the  passage  of  the  eyelids  over  it. 
immediately  within,  and  lining  the  scle¬ 
rotic  membrane,  is  placed  the  choroid  or 
coloured  coat  of  the  eye;  a  membrane  of 
much  thinner  and  more  delicate  texture, 
and  of  a  highly  organized  and  vascular 
nature,  allowing  the  ramifications  of  the 
vessels,  and  secreting  a  black  substance, 
called  the  pigmentum  nigrum,  which  ab¬ 
sorbs  all  loose  and  scattered  rays  that 
might  confuse  the  image  impressed  upon 
the  retina.  The  iris,  which  presents  the 
coloured  circle  seen  through  the  transpa¬ 
rent  cornea,  is  an  opaque  membrane  of 
different  colours  in  different  individuals, 
being  blue,  black,  hazel,  &c.  It  is  named 
after  the  rainbow,  or,  rather,  the  (ireek 
personification  of  it — Iris,  the  goddess  of 
colours.  It  surrounds  the  pupil,  like  a 
curtain,  dividing  it  into  two  chambers — 
the  anterior,  or  that  which  is  situated  be¬ 
tween  the  iris  and  cornea  ;  and  the  poste¬ 
rior,  or  that  which  is  situated  between  the 
iris  and  crystalline  lens.  The  iris  is  com¬ 
posed  of  two  sets  of  muscular  fibres,  which 
dilate  or  contract  the  hole  in  it  called  the 
pupil,  so  as  to  adapt  it  to  a  strong  or  weak 
light.  The  third  and  last  coat  is  an  ex¬ 
pansion  of  the  optic  nerve,  like  a  net, 
called  the  retina;  upon  which  are  painted, 
as  in  a  camera  obscura,  the  images  of  all 
visible  objects,  by  the  rays  of  light  that 
flow  from  them,  and  are  then  conveyed  by 
the  optic  nerve  to  the  mind.  The  optic 
nerves  arise  from  the  hack  part  of  the 
brain,  diverge  to  enter  the  orbit,  and,  hav¬ 
ing  reached  the  posterior  surface  of  the 
globe  of  the  eye,  pierce  the  sclerotic  coat ; 
after  which  they  pass  through  the  choroid, 
and  finally  become  continuous  with  the 
retina,  giving  the  power  yf  vision. 
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Tn  the  bull)  of  the  eye,  whose  coats  we 
have  now  described,  are  contained  the 
humours,  of  three  kinds  : — The  aqueous 
humour  is  a  fine  transparent  fluid,  like 
water,  which  is  situated  in  the  anterior 
and  posterior  chambers  of  the  eye,  occu¬ 
pying  the  space  between  the  cornea  and 
crystalline  lens  ;  it  gives  the  protuberant 
figure  to  the  cornea,  and  goes  through  the 
pupil.  The  crystalline  lens  is  a  transpa¬ 
rent  lenticular  body,  lying  behind  the  iris, 
and  in  front  of,  hut  imbedded  in,  the  vi¬ 
treous  humour.  The  lens  is  doubly  con¬ 
vex,  though  more  convex  on  the  posterior 
than  on  the  anterior  surface,  as  seen  in 
the  diagram ;  is  of  the  consistence  of 
hard  jelly,  and  receives  the  rays  of  light 
entering  the  eye,  and  refracts  or  bends 
them  inwards ;  whereby  they  are  con¬ 
verged  into  a  focus  upon  the  back  cham¬ 
ber  of  the  eye — the  retina;  and  thus  a 
minute  picture  of  the  object  seen  is  formed. 
The  vitreous  humour  forms  the  principal 
bulk  of  the  globe  of  the  eye,  and  is  trans¬ 
parent,  like  glass  ;  the  largest  of  all  in 
quantity,  and  appears  of  rather  greater 
consistence  than  the  white  of  an  egg.  A 
small  artery  may  sometimes  be  traced 
through  the  centre  of  the  vitreous  humour, 
to  the  capsule  of  the  lens.  It  is  surround¬ 
ed  by  a  tubular  sheath  of  the  hyaloid  mem¬ 
brane.  Others  of  the  appendages  are  the 
muscles  that  move  the  eye,  six  in  number. 
There  are,  besides  these,  two  that  move 
the  eyelids — a  broad  circular  one,  which 
closes  the  eyelids,  lies  immediately  under 
the  skin  ;  the  other,  which  raises  the  up¬ 
per  eyelid,  is  along  muscle,  and  is  attach, 
ed  to  the  bone  deep  behind  the  eyeball. 

Description  of  the  Engraving. 

1.  The  sclerotic  coat,  thicker  behind 
than  in  front. 

2.  T  he  cornea,  connected  with  the  an¬ 
terior  margin  of  the  sclerotic  by  means  of 
a  bevelled  edge. 

3.  'I  he  choroid. 

4.  Iris. 

5.  The  pupil. 

fi.  3  he  third  layer  of  the  eye— the  re¬ 
tina. 

7.  The  anterior  chamber  of  the  eye, 
containing  the  aqueous  humour.  The 
lining  membrane  hv  which  the  humour 
is  secreted,  is  represented  in  the  diagram. 

8.  The  posterior  chamber. 

9.  The  lens,  enclosed  in  its  proper  cap¬ 
sule. 

JO.  The  vitreous  humour,  enclosed 
within  the  hyaloid  membrane,  and  in  cells 
formed  by  that  membrane  in  its  interior. 
.  11.  A  tubuiar  sheath  of  the  same  mem¬ 


brane,  which  serves  for  the  passage  of  the 
artery  of  the  capsule  of  the  lens. 

Li.'.  The  neurilema  of  the  optic  nerve. 

J.  R. 

.  (To  be  continued.) 

DESCRIPTIVE  GEOLOGY. 

No.  XXIV. 

ORGANIC  REMAINS  OF  OOLITIC  SYSTEM. 
(  Continued.) 


ICHTHYOSAURUS. 

The  ichthyosaurus  was  so  called  by  Mr. 
Konig,  from  the  character  of  the  animal 
partaking  at  the  same  time  of  the  nature 
of  a  fish  and  of  the  lizard  tribe ;  ichthus 
and  sauros  being  two  Greek  words, .signi¬ 
fying  fish  and  lizard.  The  head  resem¬ 
bles  that  of  a  lizard,  but  is  prolonged  into 
an  attenuated  muzzle,  armed  with  eighty 
conical  and  pointed  teeth  in  each  jaw. 
The  eyes  must  have  been  of  enormous  size, 
very  much  exceeding  those  of  any  living 
animal ;  for  the  oval  hollows  for  that  or¬ 
gan,  in  a  skull  belonging  to  Mr.  John¬ 
ston,  at  Bristol,  measure  fourteen  inches 
and  a  half  in  their  largest  diameter.  The 
eye  has  its  sclerotica  composed  of  a  bony, 
or,  rather,  scaly,  substance,  subdivided 
into  thirteen  plates.  The  eyes  of  the 
lizard,  chameleon,  typinambis,  tortoise, 
and  iguana,  have  a  structure  exactly  simi¬ 
lar.  The  position  of  the  nostrils  must 
have  been  peculiar,  having  been  behind 
the  snout,  and  close  in  front  of  the  orbits; 
but  the  posterior  opening  of  the  nasal  ca¬ 
nal  into  the  throat,  was  placed  far  back. 
Its  head  must  have  been  of  an  immense 
size,  for  jaws,  measuring  eight  feet  in 
length,  have  been  found;  the  head  was 
about  the  fourth  of  the  whole  length  of 
the  animal,  and  was  joined  to  the  body 
by  a  very  short  neck.  It  had  four  broad 
feet,  or  paddles,  or  swimming  paws  ;  and 
it  terminated  behind  in  a  long  and  power¬ 
ful  tail,  which  must  have  been  a  most  ef¬ 
fective  instrument  of  progression  in  tho% 
water,  and,  perhaps,  an  able  weapon  of 
defence.  'I  he  vertebral  column  consisted 
of  more  than  100  vertebrae,  each  of  which 
is  hollow,  and  fashioned  after  the  manner 
of  those  of  fishes,  to  facilitate  the  progress 
of  the  animal  through  the  watery  medium 
in  w'hich  it  existed. 

The  very  frequent  occurrence  of  a  frac¬ 
ture  of  the  tail,  about  one-fourth  of  the 
way  from  its  distal  extremity,  led  Prof. 
Owen  to  suspect  it  to  be  in  someway  con¬ 
nected  with  the  presence  of  a  tegumentary 
caudal  fin;  and  the  laterally  compressed 
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form  of  the  terminal  vertebra*,  since  ascer¬ 
tained  by  Sir  1*.  Kgerton,  has  almost  de¬ 
monstrated  the  existence  of  such  a  fin. 

Mr.  Swainson,  in  his  “  Natural  History 
and  Classification  of  Monocardian  Ani¬ 
mals,”  vol.  2,  1839,  speaking  of  the  ich¬ 
thyosaurus,  says,  “  W  e  have  no  means  of 
ascertaining  the  nature  of  its  external 
skin,  whether  it  was  naked,  as  in  frogs, 
or  hard,  as  in  crocodiles.  The  first  con¬ 
jecture,  however,  seems  most  probable.’' 
in  183G,  I  >r.  Buck  land  published  figures 
of  portions  of  the  integument  of  ichthyo¬ 
sauri  in  his  Bridgewater  Treatise;  and 
Sir  Philip  Fgerton  is  in  possession  of  a 
hind  paddle  belonging  to  one  of  these 
creatures,  with  its  under  side  exposed, 
and  showing  the  member  covered  with  a 
skin,  which  reminds  the  observer  of  some¬ 
what  between  the  integument  of  a  shark 
and  that  of  a  turtle  on  a  similar  part. 

With  respect  to  the  habits  of  the  ich¬ 
thyosaurus,  it  is  probable  that  it,  like  the 
crocodile,  came  ashore  to  sleep  ;  and  that 
it  resorted  to  the  shore  to  deposit  its  eggs, 
supposing  it  to  have  been  oviparous;  as 
the  sum  of  the  analogies  deducible  from 
its  osseous  texture  would  indicate. 

The  prey  of  these  tyrants  of  the  seas  of 
former  ages,  was  not  only  fishes  and  other 
marine  animals,  but,  like  the  ravenous  pike 
of  our  fresh  water,  they  fed  upon  creatures 
of  the  same  kind  and  nature  as  themselves. 
B  e  have  become  acquainted  with  their 
food,  from  the  undigested  remains  of  ver¬ 
tebra*  and  other  bones  found  in  them.  The 
masses  of  the  refuse  of  the  ichthyosaurus, 
which  give  us  this  information,  are  known 
to  geologists  by  the  term  coprolitci. 

PLE810SAURUS. 

The  plesiosaurus  must  be  ranked  -with 
the  ichthyosaurus  among  the  wonders  of 
old  belonging  to  the  animal  kingdom,  on 
account  of  its  possessing  so  singular  a  com¬ 
bination  of  different  types  of  organiza¬ 
tion.  It  united  to  the  head  of  a  lizard, 
the  teeth  of  a  crocodile,  a  neck  resembling 
the  body  of  a  serpent,  a  trunk  and  tail 
having  the  portions  of  an  ordinary  qua¬ 
druped,  the  ribs  of  a  chameleon,  and  the 
paddles  of  a  whale.  Its  most  remarkable 
characteristic,  however,  was  the  enormous 
length  of  the  cervical  portion  of  the  verte¬ 
bra*.  This  was  almost  equal  to  half  the 
entire  length  of  the  body  and  tail  united, 
and  was  composed  of  from  twenty  to  forty 
vertebra*.  In  mammalia,  from  man  to 
the  giraffe,  there  are  seven  vertebras  in 
the  neck  ;  reptiles  have  from  three  to 
eight;  birds  many  more.  The  swan, 
which  has  the  most,  is  provided  with 
twenty-three.  The  great  length  of  the  j 


neck  of  the  plesiosaurus  is,  therefore,  a 
very  singular  feature  in  its  form.  Its 
head  is  so  small,  that  its  length  is  not 
more  than  a  fifth  part  of  that  of  the  neck. 
The  total  length  of  this  creature  is  about 
twenty  feet.  It  is  supposed  to  have  car¬ 
ried  the  neck  erect  or  arched,  in  readiness 
to  dart  upon  its  prey,  which  consisted  of 
fish  and  of  its  own  congeries.  The  name 
was  given  by  the  Rev.  W.  D.  Congbeare. 

MINERALOGY. 

No.  XXIV. 

TESTS  FOR  LIME. 

Tnto  any  transparent  liquid  suspected  to 
Contain  lime,  pour  a  few  drops  of  a  solu¬ 
tion  of  fluate  of  ammonia;  a  plentiful 
w’hite  precipitate  of  iluate  of  lime  (Derby¬ 
shire  spar)  will  fall  down  in  the  liquid. 
Pour  into  a  solution  of  lime  in  any  acid 
(muriatic,  for  example),  some  of  the  solu¬ 
tion  of  oxalate  of  ammonia,  an  immediate 
precipitation  will  take  place — the  oxalate 
of  lime  :  muriate  of  ammonia  will  be  held 
in  the  solution.  Acetate  of  ammonia,  as 
a  test  for  lime,  is  superior  to  simple  ox¬ 
alic  acid,  as  this  alkali  serves  to  saturate 
the  acid  which  has  been  given  off  from  the 
lime;  otherwise  this  acid,  if  in  excess,  will 
redissolve  the  lime.  To  detect  sulphate  of 
lime,  add  to  a  glass  of  water  a  solution  of 
carbonate  of  potass  ;  an  abundant  precipi¬ 
tate  of  carbonate  of  lime  will  instantly 
take  place.  Here  there  is  an  instance  of 
a  double  decomposition:  —  the  carbonic 
acid  combining  with  the  lime,  and  the  sul¬ 
phuric  acid  quitting  the  lime  for  the  pot¬ 
ass.  The  carbonate  of  lime,  being  very 
insoluble,  is  precipitated,  and  the  sulphate 
of  potass,  being  soluble  in  water,  remains 
in  the  clear  liquid.  To  separate  the  sul¬ 
phuric  acid  from  the  potass,  add  a  solution 
of  barytes  ;  the  acid  will  leave  the  potass 
and  combine  with  the  barytes,  the  potass 
being  held  in  the  solution. 

Lime,  united  with  the  acids,  is  applied 
to  various  useful  purposes  ;  and  next  to 
silica,  forms  a  material  portion  of  the  ter¬ 
restrial  globe.  In  its  pure  state  it  is  used 
in  many  of  the  arts.  It  is  employed  by 
bleachers  in  the  state  of  chloride  of  lime; 
by  farmers,  sugar-bakers,  soap- boilers, 
and  others,  in  their  several  manufactories. 
Its  use  in  mortars  for  buildings,  and  to 
the  farmers,  is  very  great. 

The  use  of  lime  in  agriculture  may  be 
attributed  to  Hie  property  which  it  pos¬ 
sesses  of  hastening  the  dissolution  of  all 
animal  aud  vegetable  matters;  and  of 
imparting  to  the  soil  a  power  of  retaining 
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a  quantity  of  moisture  necessary  for  the 
nourishment  and  vigorous  growth  of 
plants,  corn,  See.  ;  for  there  is  no  good  soil 
that  does  not  contain  a  certain  portion  of 
lime,  though  always  combined  with  car¬ 
bonic  acid.  “  The  goodness  of  a  soil,” 
says  Dr.  Alderson,  in  his  “  Essay  on 
Soils,”  “  depends  upon  its  being  able  to  re¬ 
tain  the  quantity  of  moisture  which  is  pro¬ 
per  for  the  nourishment  of  vegetables,  and 
no  more.  Now  the  retentive  power  of  a 
soil  increases  with  the  proportion  of  its 
alumina,  lime,  or  magnesia,  and  dimi¬ 
nishes  as  the  proportion  of  its  silica  in¬ 
creases. 

general  properties  of  metals. 

All  the  metals  are  found  in  the  bowels 
of  the  earth,  though  sometimes  they  are 
on  the  surface.  They  are  met  with  in 
different  combinations  with  other  matters, 
such  as  sulphur,  oxygen,  and  acids ;  par¬ 
ticularly  with  the  carbonic,  muriatic,  sul¬ 
phuric,  and  phosphoric  acids.  They  are 
also  found  combined  with  each  other,  and 
sometimes,  though  rarely,  in  a  pure  me¬ 
tallic  state,  distinguishable  by  the  naked 
eye. 

In  their  different  states  of  combination, 
they  are  said  to  be  mineralized,  and  are 
called  ores.  The  ores  of  metals  are,  for 
the  most  part,  found  in  nature  in  moun¬ 
tainous  districts  ;  and  always  in  such  as 
form  a  continued  chain.  There  are  moun¬ 
tains  which  consist  entirely  of  iron  ore  ; 
but,  in  general,  the  metallic  part  of  a 
mountain  bears— a  very  considerable  pro¬ 
portion  of  its  bulk.  Ores  are  also  met 
with  in  tlje  cavities  or  crevices  of  rocks, 
forming  what  are  termed  veins,  which 
are  more  easily  discovered  in  these  situ¬ 
ations,  than  when  they  lie  level  in  plains. 

The  metallic  matter  of  ores  is  very  ge¬ 
nerally  incrusted,  and  intermingled  with 
some  earthy  substance,  different  from  the 
rock  in  which  the  vein  is  situated;  which 
is  termed  its  matrix.  This,  however, 
must  not  be  confounded  with  the  mine¬ 
ralizing  substance  with  which  the  metal 
is  combined — such  as  sulphur,  &c. 

All  metals  are  combustible  bodies.  They 
possess  a  certain  brilliancy,  in  consequence 
of  the  complete  reflection  of  the  light  that 
falls  upon  them,  which  is  termed  metallic 
lustre.  They  are  the  most  dense  and 
heavy  substances  in  nature;  the  heaviest 
fossil,  not  metallic,  having  a  specific  gra¬ 
vity  much  below  that  of  the  lightest  me¬ 
tal.  They  are  the  most  opaque  of  all  bo¬ 
dies.  A  "stone  of  the  greatest  opacity, 
when  divided  into  thin  plates,  has  more 
or  less  transparency  ;  whereas  gold  is  the 
only  metal  which  admits  of  being  reduced 


to  such  a  degree  of  thinness,  as  to  admit 
the  smallest  perceptible  transmission  of 
light.  Gold  leaf,  which  is  about  l -280,000th 
part  of  an  inch  in  thickness,  transmits 
light  of  a  lively  green  colour;  but  silver, 
copper,  and  all  the  rest  of  the  metals,  are 
perfectly  opaque.  Another  property,  which 
belongs  exclusively  to  metals  (though  they 
do  not  all  possess  it),  is  malleability  ;  by 
which  is  meant,  a  capacity  of  having  their 
surface  increased,  either  in  length  or 
breadth,  without  being  liable  to  fracture. 
This  capacity  is  not  precisely  the  same  in 
those  metals  which  do  possess  it ;  for 
some,  which  admit  of  extension  when 
struck  with  a  hammer,  cannot  be  drawn 
into  wire  ;  which  property  is  termed  duc¬ 
tility.  This  property  depends,  in  some 
measure,  on  another  peculiar  quality  of 
metals — namely,  tenacity  ;  by  which  is 
meant,  the  power  which  a  metallic  wire, 
of  a  given  diameter,  has  of  resisting  the 
action  of  a  weight  suspended  from  its  ex¬ 
tremity.  All  metals  are  fusible,  though 
the  degree  of  temperature  at  -which  this 
can  he  effected,  differs  very  much.  Mer¬ 
cury  is  always  fluid  at  the  ordinary  tempe¬ 
rature  of  Dur  atmosphere,  while  platiria 
can  scarcely  he  melted  by  the  most  intense 
heat  of  our  furnaces.  Metals  are  perfectly 
opaque  when  in  a  state  of  fusion  ;  and  are 
crystallizable  when  suffered  to  cool  slowly 
and  undisturbed.  The  tetrahedron  and 
the  cube  are  their  primitive  figures, 
though  they  very  often  take  the  octahe¬ 
dral  form.  They  can  likewise  be  vola¬ 
tilized  at  very  high  temperatures.  They 
are  the  best  conductors  of  caloric  and 
electricity.  Their  susceptibility  of  com¬ 
bination  is  very  great;  they  unite  with 
carbon,  sulphur,  and  phosphorus.  They 
do  not  combine  with  earths  by  fusion  ; 
hut  their  oxides  readily  unite  to  acids,  al¬ 
kalies,  and  earths.  They  decompose  wa¬ 
ter  and  several  acids.  Some  effect  this  at 
common  temperatures:  some  require  a  red 
heat,  and  others  the  interposition  of  an¬ 
other  body.  YV  ater  does  not  dissolve  any 
of  the  metals,  though  it  is  a  solvent  of 
some  of  their  oxides.  They  are  insoluble 
in  ardent  spirit,  ether,  or  oils.  They  are 
all  capable  of  combining  with  oxygen, 
though  many  of  them  require  very  high 
temperatures  to  effect  this  union;  and 
others  cannot  he  united  to  it  hut  in  an  in¬ 
direct  manner.  Most  of  the  metals  can 
he  combined  with  each  other  ;  they  then 
form  alloys,  many  of  which  are  of  the 
greatest  utility  in  the  arts. 


Spontaneous  Combustion — Hemp,  cotton,  mar. 
ting,  &c.,  with  oil  and  lamp-black,  generate  heat, 
and  fin  all)  ignite  when  exposed  to  air. 
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APPARATUS  FOR  FINDING  THE  LEVEL  Ot  ANA  COUNTRY. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chi  mist. 

Sir,— T  should  feel  obliged  if  you  would 
insert  these  few  lines  in  your  valuable 
Magazine.  I  have  invented  an  apparatus 
for  taking  the  section  and  finding  the 
level  of  any  country.  It  consists  of  a 
narrow  box  upon  wheels.  In  the  box  there 
is  some  machinery  'that  takes  its  motion 
from  the  wheels,  and  correctly  marks  on 
a  sheet  of  paper  that  is  fixed  on  a  cu¬ 
rious  constructed  drawing-board,  the  true 

section  of  the  land  it  has  passed  over  on  a 
small  scale  ;  and  thereby  showing  the 
height  and  shape  of  every  hill  and  dale. 
Let  us  suppose  that  the  above  drawing 
is  the  section  of  a  country,  and  a  b  the 
level  line;  c,  a  man  with  tl\e  apparatus, 
going  across.  Now,  as  he  ascends,  the 
pencil  ascends,  and,  when  he  walks  level, 
the  pencil  draws  level ;  the  same  when  he 
descends,  the  pencil  descends,  and,  by 
these  means,  gets  a  true  section  of  the 
land  he  has  walked  over. 

i  remain  vours,  &c., 

C.  W. 

SOFT  IRON  INDUCED  MAGNETS. 

ThoUiih  soft  iron  does  not  retain  magnet¬ 
ism,  its  magnetic  properties,  while  under 
the  influence  of  an  electric  current,  are 
very  surprising.  A  piece  of  soft  iron,  about 
a  foot  long  and  an  inch  in  diameter,  is 
Lent  into  the  form  of  a  horse  shoe  ;  a  cop¬ 
per  wire  is  twisted  round  the  bar  at  right 
angles  to  its  axis,  and  an  armature  of 
soft  iron,  to  which  a  weight  may  be  at¬ 
tached,  is  fitted  to  its  exti eipilies,  as  re¬ 
presented  in  the  annexed  engra\  ing.  (hi 
connecting  the  ends  of  the  wire  with  a 
simple  voltaic  circle,  even  of  small  size, 
the  soft  iron  instantly  becomes  a  powerful 
magnet,  and  will  support  considerable 
weights.  Increasing  the  number  of  coils, 
gives  a  greater  increase  of  power;  but  as 
the  length  of  wire  required  for  that  pur¬ 
pose  diminishes  the  influence  of  the  cur¬ 
rent,  the  following  arrangement  has  been 
successfully  adopted.  The  total  length  of 
copper  wire  intended  to  be  used,  is  cut  into 
several  portions,  each  of  which,  covered 
w  ith  silk  or  cotton  thread,  to  prevent  late¬ 


ral  communication,  is  coiled  separately  on 
the  iron  The  ends  of  the  wires  are  then 
collected  into  two  separate  parcels,  and 
are  made  to  communicate  with  the  same 
voltaic  battery;  taking  care  the  current 
shall  proceed  along  each  wing  in  the  same 
direction.  The  current  is  thus  divided 
into  a  number  of  branches,  and  lias  only 
a  short  passage  from  one  end  of  the  bat¬ 
tery  to  the  other,  though  it  gives  energy 
to  a  multitude  of  coils.  A  combination 
of  this  kind,  connected  with  a  battery  of 
five  feet  square,  supported  2063  pounds, 
or  nearly  a  ton  weight. —  Turner's  Ele¬ 
ments  of  Chemistry. 


a  b .  wires  to  connect  with  a  battery. 

C,  coi Is  of  covered  wire. 

1),  support  for  magnet. 
r,  mercury  cups. 

F,  armature  of  soft  iron,  to  connect  with 
the  weights. 

o,  scale,  &c. ;  H  i,  stand. 

R.  W.  Becki.ky. 


THE  CHEMIST. 


OXYGI  N ATI  I)  MURIATIC  ACID. 

This  acid  is  of  a  greenish-yellow  colour, 
ft  has  a  tvptic  hitter  taste,  and  a  very 
oufl'ocating  odour.  Instead  of  reddening 
blue  vegetable  colours,  it  has  the  renmik- 
ahle  properly  of  rendering  them  white. 
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In  high  temperatures,  when  light  is  ex¬ 
cluded,  phosphorus  remains  unaltered  in 
liquid  oxygenated  muriatic  acid;  hut  if 
light  be  admitted,  the  colour  of  the  acid 
gradually  disappears,  and  the  phosphorus 
is  converted  into  phosphoric  acid.  It 
thickens  oils  and  animal  fats,  and  renders 
them  less  disposed  to  combine  with  alka¬ 
lies.  Its  action  upon  metals  presents  phe 
nomena  extremely  curious  and  important ; 
the  oxygen  of  the  acid  unites  with  the 
metal,  and  the  produced  oxide  is  after¬ 
wards  dissolved  by  the  de-oxydated  acid. 

Method  of  obtaining  Oxygenated  Muri¬ 
atic  Acid. — Put  into  a  tubulated  retort, 
supported  over  a  lamp,  one  part  of  black 
oxide  of  manganese  reduced  to  a  gross 
powder,  and  pour  over  it  three  parts  of 
concentrated  muriatic  acid ;  recline  the 
retort  in  such  a  manner  that  the  fluid, 
which  rises  up  into  its  neck,  may  easily 
run  back  again  into  the  body,  and  apply  a 
receiver  with  a  little  distilled  water  in  it. 
The  receiver  must  be  luted  to  the  retort 
by  a  fillet  of  paper.  When  the  efferves¬ 
cence,  which  instantly  takes  place  on  the 
affusion  of  the  acid,  ceases,  apply  a  gentle 
heat.  Oxygenated  muriatic  acid  gas  will 
be  evolved,  and  the  receiver  become  filled 
with  yellow  vapours,  which  are  absorbed 
by  the  water.  When  the  water  has  ac 
quired  a  yellowish-green  colour,  the  re¬ 
ceiver  may  be  removed,  and  another  one 
applied,  till  no  more  gas  is  extricated.  The 
process  may  be  more  elegantly  conducted 
bv  joining  the  apparatus  of  Burkitt  or 
Pepys  to  the  distillatory  vessel.  The 
common  muriatic  acid  which  may  arise,  is 
condensed  in  the  first  bottle,  and  the  oxy¬ 
genated  muriatic  acid  gas  unites  to  the 
water  in  the  second,  third,  &c. 

The  union  of  oxygenated  muriatic  acid 
with  different  bases,  forms  salts,  known 
by  the  name  of  oxygenated  muriates. 

THE  GENERAL  RECIPE  BOOK. 

Red  Colour  for  Show  Bottles. — Dissolve 
sal  ammoniac  in  water,  about  4  oz,  to  I 
gallon,  and  colour  with  cochineal. 

Tomato  Sauce. — Take  of  bruised  toma¬ 
toes,  1  gallon  ;  salt,  l  lb.  Let  them  stand 
three  days,  then  squeeze  out  the  juice, 
and  to  every  half-gallon  add  4  oz.  of  sha- 
lottes  ;  £  oz.  of  black  pepper.  Boil  half- 
an-hour,  then  strain,  and  add  mace,  all¬ 
spice,  ginger,  nutmegs,  of  each  \  oz.  ; 
coriander  and  cochineal,  of  each  \  oz. 
Simmer  gently  for  half-an-hour  ;  strain; 
and,  when  cold,  it  is  fit  to  be  bottled. 

Compound  Liniment  of  Camphor ,  or  Es¬ 
sence  for  the  Headache. — Take  of  spirits 


of  sal  volatile,  3  oz. ;  spirits  of  lavender, 
2\  oz.  ;  camphor,  A  oz.  Dissolve  together. 
The  temples  to  be  rubbed  with  it  in  case 
of  headache. 

Compound  Tincture  of  Myrrh. — Take 
of  fine  clean  Turkey  gum  myrrh,  2  oz.  ; 
rectified  spirits  of  wine,  1  pint.  Let  them 
stand  together,  occasionally  shaking  until 
the  myrrh  is  dissolved.  Used  for  cleans¬ 
ing  and  preserving  the  teeth  and  gums. 

German  Paste  for  Birds. — Take  of  pea- 
meal,  2  lbs.  ;  blanched  almonds,  1  lb.  ; 
fresh  butter,  3  oz.  ;  beat  all  Tip  together, 
add  a  little  honey  and  cake  saffron  shred, 
and  pass  it  through  a  colander  to  granu¬ 
late  it.  Some  put  in  the  yolks  of  two  eggs  ; 
but  this  makes  it  too  expensive,  and  too 
fattening  for  birds.  It  will  keep  good  six 
months.  Used  for  feeding  nightingales, 
larks,  and  other  insectivorous  birds. 

Depdlatory  for  Turning  Hair  Black. — 
Take  of  quicklime,  1  oz.;  orpiment,  3 
drachms  ;  powdered  orris  root,  2  drachms  ; 
saltpetre  in  powder,  1  drachm  ;  sulphur, 
1  drachm  ;  soap,  lees,  half-a-pint.  Mix 
all  together,  and  evaporate  over  a  gentle 
fire  to  a  proper  consistence. 

Painters'  Cream. — Take  of  nut  oil,  3  oz. ; 
mastioh,  i  o%.  Dissolve.  Add  1  drachm 
of  sugar  of  lead,  and  pour  water  on  gra¬ 
dually  to  the  consistence  of  cream.  This 
is  used  by  painters  to  cover  their  work, 
which  they  are  obliged  to  leave  for  some 
time.  When  they  begin  again,  it  is  wash¬ 
ed  off  with  a  sponge. 


MISCELLANEA. 


The  Colours  of  Flowers  depend.on  light;  and 
the  colouring  matter  which  they  yield  becomes 
red  when  an  acid  is  added  to  it;  and  violet,  blue, 
or  green,  when  an  alkali  is  added.  Flowers  de¬ 
compose  no  carbonic  acid,  but  they  convert  the 
oxygen  in  the  air  into  carbonic  acid. 

Grafting. — An  olive  has  been  grafted  on  a 
juniper,  a  peach  upon  a  myrtle,  pears  upon  oaks, 
apples  on  planes,  mulberries  on  figs,  a  rose  on 
an  orange,  carnations  on  fennel,  peaches  on 
mulberries,  and  red  and  white  grapes,  with 
peaches  and  apricots  on  the  same  stem  ;  for  as  all 
buds  are  distinct  trees,  and  the  stem  furnishes 
nutriment,  so  any  bud  inserted  uses  the  passive 
stock  for  its  own  support.  All  do  not  assort, 
and  many  decay. 

Architects. — While  there  is  no  class  of  artists 
more  deperident  upon  the  casualties  of  opportu¬ 
nity  than  architects,  scarcely  is  there  any  class 
of  persons  who  appear  to  have  so  little  tact  in 
turning  to  account  and  making  the  most  of  an 
occasion  when  it  presents  itself.  We  do  not 
mean  that  they  are  not  sufficiently  alive  to  their 
own  interest — sufficiently  alert  and  on  the  qui 
vice  wherever  there  is  scent  of  a  good  job — but 
that  very  few  of  them  caie  to  make  small  oppor- 
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trinities  the  means  of  displaying  more  than  a 
small  and  ordinary  degree  of  tu*U),  and  refining 
what  is  in  itself  a  very  trivial  or  every-day  sub¬ 
ject,  into  one  that  shall  l*e  important  for  its 
beauty,  if  not  for  its  magnitude.  Were  u  thou¬ 
sand  cathedrals  and  senate-houses  required  to  be 
erected  forthwith,  we  have  no  doubt  but  that  an 
c<jual  number  of  architects  could  be  found  who 
would  consider  themselves  competent  to  such  vast 
undertakings.  AH  can  be  colossal,  all  can  be 
grand  ;  at  least,  produce  that  species  of  grandeur 
which  consists  in  size  alone — gigantic  common¬ 
place  and  insiguiiieancc,  bloated  out  to  such  di¬ 
mensions,  that  ordinary  eyes  mistake  it  for  the 
great  and  sublime.  *  *  *  *  * 

Beauty  is  assuredly  attainable  within  a  very  mo- 
derate  compass,  as  we  might  by  this  time  be  con¬ 
vinced;  if  by  nothing  else,  by  that  charming  spe¬ 
cimen  of  art,  the  monument  of  Lysieratcs.  But 
so  long  as  architects  shall  continue  to  be  remune¬ 
rated — not  like  artists,  but  like  tradesmen — by  a 
per  centage  on  materials  and  labour — on  the  cost 
of  the  structure,  very  few  among  them,  we  sus¬ 
pect,  will  be  inclined  to  fall  in  with  any  scheme 
that  would  impose  upon  them  greater  outlay  of 
thought  and  study,  without  any  proportionate 
increase  of  pecuniary  return. —  Westminster  Re¬ 
view. 

The  exotics,  hardy  and  tender,  introduced  into 
England,  arc  1 1,970  species;  47  Irefore  Elizabeth, 
633  in  her  reign  ;  961  in  the  17th  century,  and 
the  remainder  since  17(H). — Sir  R.  Phillips. 


INSTITUTIONS. 


LECTURES  DURING  THE  WEEK. 

London  Mechanic*'  Institution,  29,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  No¬ 
vember  17,  A.  Smith,  Esq.,  on  the  Ancient 
S|Hirts  and  Pastimes  of  the  People  of  England, 
illustrated  by  numerous  illuminated  Diagrams. 
At  half-past  eight  precisely. 

Westminster  Literary  and  Scientific  Institution, 
C  and  7,  Great  Smith  Street. — Thursday, 
Nov.  18,  Albert  Smith,  Esq.,  on  the  Central 
Alps.  At  half- post  eight. 

Bt  mumdscy  and  Rothcrhithc  Literary  and  Scien¬ 
tific  Institution,  4§,  Church  Street,  Bother  - 
liithc. — Monday,  November  16,  Discussion. 
At  half-past  eight  precisely. 

Mutual  Instruction  Soci'ly,  10,  Great  Tower 
Street, City. — Monday,  Nov.  15,  Mr.  W.  Baker, 
on  Chemistry.  At  half-past  eight. 


QUERIES. 

Being  in  want  of  3000  foet  of  covered  copper 
wire,  one-ninetieth  of  an  inch  chain  for  an  elec¬ 
tro-magnetic  machine,  I  should  feel  obliged  if 
any  of  your  correspondents  will  inform  me  where 
J  can  get  it  at  a  reasonable  price  ? 

II.  W.  Heckle  v. 

1  have  an  old  print  in  my  possession,  which  I 
am  anxious  to  get  refrained  ;  but  the  bottom  part 
of  it,  on  which  tire  name  of  the  person,  Jcc.,  is 
engraved,  is  turned  somewhat  yellow  from  age 


I  should  feel  obliged  by  your  acquainting  me 
whether  1  can  restore  it  to  its  original  colour, 
without  defacing  the  engraved  letters?  X.  ^ 

How  to  weld  steel  by  chemical  preparations? 
How  the  sweetmeat  sellers  make  the  sweetmeat 
scissors  hollow,  and  introduce  the  liquor  in  them, 
when  there  is  no  hole  to  draw  the  moulds  out  ? 
Also,  how  to  moke  the  gold  and  silver  fumigat¬ 
ing  smoking  pustiles,  such  as  are  sold  by  tobneco- 


Which  is  the  most  likely  place  to  obtain  a  small 
boiler*  for  an  engine?  I  want  one  that  will  pro¬ 
duce  about  sufficient  steam  at  10  lbs.  pressure,  lor 


a  cylinder  one  foot  long,  and  one  inch  diameter. 

V.  T.  L. 

1.  The  construction  of  the  solar  lamp?  2.  In 
what  way  are  the  cylinders  fixed  in  the  frame  of 
the  locomotive  models ?  3.  Can  tooth  wheel*  of 

about  inches  and  less,  l*c  cast  in  brass  ami 
tifiivViivl  m  Tier  wards  ?  tUEI).  B. 


ANSWERS  TO  QUERIES. 

“  E.  W.  Eaton”  is  informed,  that  instruction* 
for  the  slide  rule  can  be  liad  ot  Hobcraft,  rule- 
maker,  14,  Barbican.  The  price  is  one  shiUing. 

“  Georgius"  is  informed,  that  plaster  medal¬ 
lions  for  electrotyping  can  be  had  at  No.  20,  <  old- 
bath  Street,  Coldbath  Square.  P-  r. 

“  W.  H.  K.  W."  Davenport’s  clcctro-mag- 
netio  machine,  page  808,  vol.  1. 

To  Transfer  Prints  to  the  Surface  of  Wood. — 
“  A.  B.  C."  See  Nos.  8  and  ».  vol.  2. 

“  W.  H  "  Messrs.  Watkins  and  Hill,  of 
Charing  Cross,  have  published  an  excellent  work 
on  electro  magnetism. 

To  make  Lucifer  Matches. — See  No.  2(5,  vol.  5. 
“  E.  Haynes  "  will  find  a  description  of  a  cheap 
electrical  apparatus  in  No.  37,  vol.  1. 

TO  CORRESPONDENTS. 

A  Fancy  Shopkeeper. — The  following  is  used  for 
muk  ng  the  hair  grow : — Olive  oil,  2  os.;  tinc¬ 
ture  of  cantharide*,  2  drachms ;  essence  of 
bergamot,  20  drops  ;  liquor  of  potash,  10  drops. 
Or  in  a  paste  as  follows: — Prepared  lard,  4  os.; 
tincture  of  cantharides,  J  os.:  orange  flower 
water,  1  drachm;  essence  of  bergamot,  20  drops. 
Beat  well  together. 

Frederick  Baxter. — II is  communication  is  marked 
for  insertion,  and  will  be  attended  to  in  the. 
course  of  a  week  or  two. 

G.  Slater. — A  solution  of  “  J  Cor  dry's  problem 
has  been  already  inserted. 

J.  G.  W.  will  find  a  method  of  making  poious 
i  arthen  jars  for  ilectrotype,  in  Xo.  20,  vol.  5. 
Allen  Taylor  will  find  a  method  of  making  a  bar 
of  iron  revolve  between  the  jobs  of  a  magnet, 
in  No.  <58,  vol.  2. 


London:  Printed  al,4T»KClTV  I .  Long 

Lane,  Aldcrsgate,  by  D  A.  Doc  duet  (to  whom 
Hooks  for  Review  and  all  communication*  for 
the  Editor  tnu»t  be  addressed,  postage  patdj; 
published  every  Saturday,  by  G.  llraoza,  Holy- 
well  Street,  Strand;  and  may  be  bad  o(  all 
Booksellers  and  Newsmen  in  Town  and  Country 
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IMPROVED  MACHINE  FOR 
COVERING  HIRE. 

(See  Knginving,  front  page.) 

To  the  Editor  of  the  Penny  J\fechanic  and 
Chemist. 

Sir, — Being  engaged  in  some  electro-mag. 
netical  experiments,  I  had  occasion  for 
some  copper  wire  covered  with  cotton  ; 
the  great  price  charged  at  the  shops  (from 
3s.  to  bs.  per  pound)  induced  me  to  con¬ 
trive  a  small  machine,  hy  means  of  which 
I  could  cover  it  myself,  and  of  which  I 
now  send  you  a  drawing. 

Description  of  the  Engraving. 

a  is  a  wooden  reel,  of  any  convenient 
size,  which  moves  freely  on  a  hollow  axis 
of  brass,  on  which  axis  are  fastened  two 
steel  collars,  one  at  each  end,  which  work 
in  two  uprights,  n  and  c.  At  the  end,  n, 
of  the  axis,  is  fixed  a  pulley;  at  the  end, 

C,  is  fixed  a  wire,  I),  bent  in  the  shape  re¬ 
presented,  which  revolves  with  the  brass 
axis,  and  through  the  loops  of  which  the 
cotton  or  silk  is  pressed.  There  is  also  at 
c  a  spring  between  the  reel  and  steel  col¬ 
lar,  which  presses  it  (the  reel)  against  the 
pulley,  and  gives  the  cotton  sufficient  ten¬ 
sion  in  winding  off.  I  he  reel  having 
been  fixed  on  its  axis  by  means  of  a  small 
w  edge  inserted  between  it  and  the  steel 
collar  at  c,  motion  is  to  he  given  to  the  ' 
pulley  by  means  of  a  band  and  multiply-  1 
ing  wheel,  or,  still  better,  by  a  lathe  ;  the 
cotton  or  silk  is  then  to  be  wound  on,  the 
end  passed  thn  ugh  the  wire  loops,  and 
the  wire  io  be  covered,  being  passed 
through  the  hollow  axis  from  B  to  c,  the 
cotton  is  to  be  fastened  to  it.  The  wfedge 
is  now  to  be  taken  out,  and  motion  being 
again  given  to  the  pulley,  the  cotton  or 
silk  will  wind  itself  round  the  wire,  and 
unwind  itself  gradually  from  the  reel.  ( 
1  he  wire  should  be  drawn  out  gradually  1 
as  fast  as  it  is  covered.  One  great  advan¬ 
tage  of  this  apparatus  is,  that  any  length  ! 
of  wire  may  be  covered  ;  and  another  is,  its  , 
cheapness,  as  the  materials  would  not 
cost  more  than  Is.  6 d. ;  and  those  who 
possess  lathes  may  make  one  fur  less. 

I  remain  yours,  Ac., 

W.  H. 

Cents — A  bushel  of  coals  will  convert  into 
steam  fn  irti-en  cubic  fi'ct  of  water,  oc  cupying  1 830 
time#  that  space  a#  steam,  and  lifting  the  atmo¬ 
sphere  abn\e  the  water  1330  limes  its  depth,  or 
39,000.000  of  pound*  one  foot  Uigh,  or,  with  dc- 
dnetinn*.  30.000.000 ;  susceptible  of  farther  in¬ 
crease  by  more  fuel,  carrying  it  above  11*°. 


DESCRIPTIVE  GEOLOGY. 

No.  XXV. 

ORGANIC  REMAINS  OF  OCI.ITIC  SYSTEM. 

( Continued  ) 

MEGALOSAURUS. 

Although  iio  entire  skeleton  of  the  me¬ 
galosaurus  has  yet  been  discovered,  yet 
the  number  of  teeth  and  hones  collected 
nre  sufficient  data  to  determine  the  place 
of  this  animal  in  the  zoological  system. 
Whilst  the  vertebral  column  and  extre¬ 
mities  much  resemble  those  of  quadrupeds, 
the  teeth  show  the  creature  to  have  been 
oviparous,  and  to  have  belonged  to  the 
order  of  saurians.  The  thigh-bone  and 
leg-hone  are  three  feet  in  length  seve¬ 
rally,  so  that  the  entire  hind  leg  must 
have  been  nearly  two  yards  long  ;  and 
the  discovery  of  a  metatarsal  bone  mea¬ 
suring  thirteen  inches,  indicates  that  the 
foot  was  of  a  corresponding  length.  From 
these  dimensions,  as  compared  with  the 
ordinary  standard  of  the  lizard  family, 
the  length  of  the  animal  in  question  would 
have  fallen  hut  .little  short  of  the  largest 
whales,  and  have  equalled  in  height  our 
largest  elephants  ;  hut  as  the  longitudinal 
growth  of  animals  is  not  in  so  high  a  ra¬ 
tio,  after  making  some  deductions,  we 
may  calculate  the  length  of  this  reptile  at 
from  fifty  to  sixty  feet* 

The  teeth  of  the  megalosaurus  bear  a 
great  analogy  to  the  teeth  of  several  spe¬ 
cies  of  the  recent  monitors  ;  and  the  struc¬ 
ture  of  its  jaw  indicates  also  a  strong  af¬ 
finity  to  the  animals  of  that  genus.  From 
the  straightness  of  the  portion  of  the  jaw 
found  hy  Dr.  Buckland,  which  is  eleven 
inches  long,  it  is  evident  that  the  jaws 
must  have  terminated  in  a  flat,  straight, 
and  very  narrow  snout. 

There  is  no  doubt  of  the  carnivorous 
habits  of  this  immense  extinct  lizard  ;  and 
the  internal  structure  of  the  cylindrical 
an*f  other  bones,  shows  that  it  was  a  ter¬ 
restrial  animal,  though  it  may  have  occa¬ 
sionally  taken  to  the  water  in  pursuit  of 
prey,  such  ss  plesiosauri  and  fishes.  Its 
ordinary  food  is  supposed  tohaxe  been  the 
smaller  reptiles,  crocodiles,  and  tortoises, 
whose  remains  occur  abundantly  in  the 
strata  where  those  of  megalosaurus 
abounds. 

HYLiEOSAURUS. 

This,  which  is  one  of  the  most  singular 
organic  forms  found  buried  in  the  earth, 
differs  materially]  in  structure  from  every 
species  of  living  or  fossil  liz  rd  or  croco¬ 
dile.  It  appears  to  have  possessed  a  row 
of  enormous  scales  fringed  on  its  back, 
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which  varied  from  three  to  seventeen 
inches  in  length,  and  from  one  inch  and 
a  half  to  seven  inches  in  width,  and,  when 
erected,  must  have  caused  the  animal  to 
have  had  a  terrible  appearance.  Dr. 
Dockland  is  of  opinion,  that  this  forest 
lizard  was  probably  about  twenty- live  feet 
long. 

1GUANODON. 

The  name  of  iguanodon  has  been  given 
to  an  extinct  monstrous  reptile,  whose  re¬ 
mains  were  first  discovered  by  that  inde¬ 
fatigable  geologist,  Dr.  Man  tell.  Its  ap¬ 
pearance  realizes  the  wildest  poetical  fic¬ 
tions  of  the  dragons  of  old  ;  for  it  has 
been  ascertained  to  have  measured  from 
70  to  100  feet  in  length  ;  the  circumfe¬ 
rence  of  its  body  was  fourteen  feet  and  a 
half ;  the  length  of  the  thigh  and  leg, 
eight  feet  two  inches ;  the  foot,  from  the 
heel  to  the  point  of  the  claw,  six  feet;  the 
height  from  the  ground  to  the  top  of  the 
head,  nine  feet.  On  the  snout  of  this 
monster  was  a  nasal  horn  or  honv  protu¬ 
berance,  about  the  size  of  the  lesser  horn 
of  the  rhinoceros. 

The  living  type,  or  representative,  of 
this  fossil  reptile,  is  the  guana  or  iguana 
of  the  West  Indies,  which,  however,  sel¬ 
dom  exceeds  the  length  of  five  feet.  Two 
remarkable  analogies  exist  between  the 
living  animal  and  the  extinct  one.  It  is 
well  known  that  some  reptiles  of  the  sau¬ 
rian  order  have  horny  or  bony  projections 
on  their  foreheads;  and  it  is  not  a  little 
curious  that,  among  the  iguanas,  the  horn¬ 
ed  species  prevail.  The  iguana  cornuta, 
which  is  a  native  of  St.  Domingo,  resem¬ 
bles  the  common  iguana  in  size,  colour, 
and  general  proportions ;  on  the  front  of 
the  head,  between  the  eyes  and  nostrils, 
are  seated  four  rather  large,  scaly  tuber¬ 
cles,  behind  which  rises  an  osseous  conical 
horn  or  process ,  covered  by  a  single  scale. 

'1  he  other  analogy  exists  in  the  teeth. 
Persons  unacquainted  with  the  anatomy 
of  the  lizard  tribe,  are  surprised  at  the  ap¬ 
parently  disproportionate  size  of  the  teeth 
of  the  iguanodon  to  the  bulk  of  the  animal ; 
but  this  is  the  case  with  the  living  iguana. 
Its  length  is,  as  I  have  previously  men¬ 
tioned,  about  five  feet,  but  its  teeth  are 
not  larger  than  those  of  mice. 

TTERODACT  YLTJ  S. 

Hut  of  all  the  wonderful  beings  which 
the  researches  into  fossil  osteology  have 
brought  to  light,  those  flying  reptiles — a 
denomination  almost  contradictory — call¬ 
ed  pterodactyles,  are,  unquestionably,  the 
most  extraordinary.  They  varied  from 
the  size  of  a  snipe  to  that  of  a  cormorant. 


In  external  form,  they  somewhat  resem¬ 
bled  our  modern  bats  and  vampires.  Most 
of  them  had  the  nose  elongated,  like  the 
snout  of  the  crocodile,  and  furnished  with 
not  less  than  sixty  sharp  conical  teeth. 

'I  heir  eyes  were  of  great  size,  apparently 
enabling  them  to  fly  by  night.  Prom 
their  wings  projected  fingers,  terminated 
by  long  hooks,  like  the  curved  claw  on 
the  thumb  of  the  bat.  These  must  have 
formed  a  powerful  paw,  wherewith  the 
animal  was  enabled  to  creep  or  climb,  or 
suspend  itself  from  trees.  It  is  probable 
that  they  had  the  power  of  swimming, 
which  is  so  common  in  reptiles,  and  now 
possessed  by  the  vampire  bat,  of  the  island 
of  Bonin.  “  Thus,”  says  Buckland,  “  like 
Milton’s  fiend,  all  qualified  for  all  ser¬ 
vices  and  all  elements,  the  creature  was  a 
tit  companion  for  thekindred  reptiles  that 
swarmed  in  the  seas  or  crawled  on  the 
shores  of  a  turbulent  planet.” 

-  -  -  -  -  -  -  -  “The  fiend 

O’er  bog  or  steep,  through  straight,  rough, 
dense  or  rare, 

With  head,  hand,  wings,  or  feet,  pursues  his 
way, 

And  swims,  or  sinks,  or  wades,  or  creeps,  or 
flies." 

With  flocks  of  such-like  creatures  fly¬ 
ing  in  the  air,  and  shoals  of  no  less  mon¬ 
strous  ichthyosauri  and  plesiosauri  swarm¬ 
ing  in  the  ocean,  and  gigantic  crocodiles 
and  tortoises  crawling  on  the  shores  of  the 
primeval  lakes  and  rivers,  air,  sea,  and 
land,  must  have  been  strangely  tenanted 
in  these  early  periods  of  our  infant  world. 

LIGHT. 

No.  1Y. 

(Continued  from  page  403 J 

The  external  parts  or  appendages  of  the 
eye  are  the  eyebrows,  eyelids,  and  the  la¬ 
chrymal  apparatus.  The  eyebrows  are 
two  projecting  arches  of  integument,  co¬ 
vered  with  short  thick  hairs,  which  form 
the  upper  boundary  of  the  orbits.  Their 
use  is  to  guard  the  eyes  from  external 
violence,  by  the  projection  which  they 
form.  They  shade  the  eyes  from  too 
strong  a  light,  and  they  prevent  the  per¬ 
spiration  from  flowing  towards,  or  irritat¬ 
ing  the  surface  of  the  eye.  'I  he  eyelids 
are  two  valuable  layers  placed  in  front  of 
the  eye :  covered  internally  by  the  con¬ 
junctive  membrane,  and  formed  externally 
by  common  integuments  and  a  cartilage. 
Their  free  edges  are  studded  with  numer¬ 
ous  glandular  bodies,  called  the  meibo¬ 
mian  glands  or  follicles,  and  give  insertion 
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to  a  row  of  stiff  hair*,  called  cilia  or  eye¬ 
lashes,  and  arc  intended  to  prevent  in¬ 
sects,  or  other  very  light  substances, 
flouting  in  the  atmosjhere,  from  getting 
between  the  eyeball  and  the  eyelashes. 
Towards  the  upper  and  outer  angle  is  a 
small  flattened  liilohate  body,  called  the 
lachrymal  gland,  which  secretes  the  tears 
that  serve  to  moisten  the  delicate  surface 
of  the  eye,  to  wash  off  any  dust  or  other 
substance,  and  to  keep  the  eye  continu¬ 
ally  wet  and  transparent,  for  the  purpose 
of  perfect  vision.  1  lie  tears,  after  spread¬ 
ing  over  the  eyeball,  pas-,  downwards  to 
the  eye,  whence  they  flow  through  two 
small  holes,  called  the  puucta  lachryma 
lia,  near  the  inner  angles  of  the  eyelids, 
into  the  lachrymal  sac,  placed  immediate¬ 
ly  behind  the  inner  angle,  from  which 
there  is  a  communication  to  the  nostrils, 
called  the  nasal  duct.  The  use  of  the 
tears  is  to  protect  the  eyeball  against  the 
irritating  impression  of  the  immediate 
contact  of  the  atmosphere.  They,  at  the 
same  time,  favour  the  sliding  of  the  eye¬ 
lids,  lessen  the  friction  in  those  parts  and 
in  the  eyeball,  and  thus  promote  their 
motion. 

We  come  now  to  the  function  of  the  or¬ 
gan  to  the  explanation  of  vision.  The 
rays  of  light,  emanating  from  surround¬ 
ing  objects  which  fall  on  the  cornea,  are 
in  part  reflected,  and  thus  contribute  to 
form  the  brilliancy  of  the  eye.  The  con¬ 
cave  cornea  refracts  the  remaining  ravs, 
and  thus  increases  the  intensity  of  light; 
the  rays  then  pass  through  the  aqueous 
humours  and  pupil  of  the  eye  to  the  lens; 
from  the  crystalline,  they  pass  through 
the  vitreous  humour  to  the  retina,  where 
the  impression  is  received,  and  conveyed 
along  the  optic  nerve  to-  the  brain,  and 
produces  vision. 

It  is  truly  wonderful  to  think,  that  all 
the  accurate  perceptions  of  sight  are  de¬ 
rived  from  the  images  of  a  crowded  pic¬ 
ture  formed  at  the  bottom  of  the  eve,  in 
4  space  so  small,  that  it  may  he  covered 
with  the  point  of  the  finger.  “  We  can 
never,”  to  quote  Dr.  Paley’s  words, 
“  reflect  without  wonder,  upon  the  small¬ 
ness,  yet  correctness,  of  the  picture  formed 
at  the  bottom  of  the  eye.  A  landscape  of 
five  or  six  square  leagues  is  brought  into 
a  space  of  half  an-inch  diameter;  yet  the 
multitude  of  objects  which  it  coni  :ins  are 
all  preserved;  are  all  discriminated  in 
their  magnitudes,  positions,  figures,  co¬ 
lours.  The  prospect  from  Hampstead 
Ilili  is  compressed  jnto  the  compass  of  a 
sixpence,  yet  circumstantially  represented. 
A  stagecoach,  travelling  at  its  ordinary 
speed  for  half-an  hour,  passes,  in  the 


eye,  only  over  one-twelfth  of  an  inch  ;  yet 
is  this  change  of  place  in  the  image  dis¬ 
tinctly  perceived  throughout  its  whole 
progress;  for  it  is  only  by  means  of  that 
perception  that  the  motion  of  the  coach  it¬ 
self  i>  made  sensible  to  the  eye.”  • 

'i  he  transparent  latnellated  cornea,' and 
(lie  humours  of  the  eve,  have  for  their 
office  the  refraction  of  the  rays  in  such 
proportion,  as  to  direct  the  image  in  the 
most  favourable  manner  upon  the  retina. 
W  here  the  refracting  power  of  the  eye  is 
too  great — as  in  over  convexity  of  the  cor¬ 
nea  and  lens — the  image  falls  short  of  the 
retina  (near-sightedness).  Youth  is  the 
period  most  obnoxious  to  this  imperfec¬ 
tion,  and  assistance  is  derived  from  a  con¬ 
cave  glass,  which  causes  parallel  rays  to 
diverge,  and  thereby  counteracts  the  re¬ 
fracting  influence  of  the  eye.  W  here  the 
refracting  medium  is  too  little,  the  image 
is  thrown  beyond  the  nervous  membrane 
(far-sightedness).  '•  his  is  the  infirmity  of 
advancing  life,  and  is  remedied  by  convex 
glasses,  which  causes  diverging  rays  to  he 
parallel,  or  slightly  convergent. 

J.  R. 


CAOUTCHOUC. 

This  remarkable  substance,  which  has 
some  analogy  with  the  resins,  occurs  in 
the  form  of  bottles,  which  are  made  by 
allowing  the  juice  of  the  trees  which  yield 
it,  to  flow  from  incisions  on  shapes  of  un¬ 
burnt  clay,  which  are  broken  wherf  the 
caoutchouc  has  attained  a  sufficient  thick¬ 
ness. 

Caoutchouc  is  obtained  from  several 
trees,  both  in  Asia  and  America,  and  par¬ 
ticularly  from  the  siphona  elastica,  taber- 
ncemontana  elastica,  and  lobelia  caout¬ 
chouc.  The  former  has  been  variously 
named,  and  is  known  as  jatropha  elastica, 
heveo  guianensis,  siphoniacahuchu.  J  he 
second. named  plant  has  also  been  named 
urceola  elastica.  Several  species  of  ficus, 
and  many  other  plants,  contain  it  like* 
wise. 

The  juice  is  sometimes  imported  in 
closely. stopped  vessels.  It  is  yellowish 
and  thick,  like  cream,  and  has  u  sour 
smell,  arising  from  the  putrefaction  of 
the  vegetable  albumen  which  it  contains. 
This  albumen  is  coagulated  by  heat,  and 
thereby  causes  the  separation  of  the  sus¬ 
pended  caoutchouc.  According  to  Farra- 
day,  the  juice  contains,  in  100  parts,  thir¬ 
ty-two  of  caoutchouc,  tw  o  of  vegetable  al¬ 
bumen,  seven  of  a  nitrogenised  substance 


•  Natural  Theology,  j*agc  31. 


THE  PENNY  MECHANIC  AND  CHEMIST. 


4  13 


soluble  in  water,  three  of  a  substance  in¬ 
soluble  in  water,  and  fifty-six  of  water. 

Pure  caoutchouc  is  transparent  and 
colourless  ;  the  black  colour  of  the  com¬ 
mercial  article  being  derived  from  the 
smoke  in  which  it  is  dried.  It  is  perfectly 
elastic,  and,  when  suddenly  stretched, 
gives  out  much  heat  and  free  electricity. 
It  is  a  non-conductor  of  electricity.  When 
it  has  once  separated  from  the  juice  in  the 
solid  state,  there  is  no  method  known  of 
obtaining  it  again  suspended  as  before. 
In  hot  water  it  swells  and  becomes  soft, 
but  is  utterly  insoluble,  both  in  water  and 
alcohol.  Pure  ether  dissolves  it,  and 
leaves  it,  by  evaporation,  in  a  perfectly 
elastic  state,  and  with  a  surface  like  that 
obtained  by  cutting  it,  when  it  has  the 
property  of  adhering  firmly  to  another  si¬ 
milar  surface,  if  the  two  be  strongly 
pressed  together.  This  property  enables 
us  to  form  tubes  from  a  plate  of  caout¬ 
chouc,  by  folding  it  round  a  cylinder,  cut¬ 
ting  off  the  superfluous  edges  with  a  clean 
and  sharp  pair  of  scissors,  and  then  press¬ 
ing  together  the  fresh-cut  edges.  Tubes 
thus  made,  are  perfectly  air  and  water¬ 
tight.  In  rectified  naphtha  from  wood 
or  coal  tar,  caoutchouc  is  soluble,  and  the 
waterproof  cloth  of  Macintosh  is  made 
with  a  viscid  solution  of  oil  of  turpentine 
and  coal  naphtha  ;  the  solvent  being  re¬ 
moved  by  evaporation  in  chambers,  treat¬ 
ed  by  steam,  and  leaving  the  caoutchouc 
with  all  its  properties.  Essential  oils 
will  not  dissolve  it  alone,  but  from  the 
presence  in  them  of  resin,  which  remains 
after  the  evaporation  of  the  oil,  the  caout¬ 
chouc  does  not  dry  properly,  but  remains 
a  viscid  liquid.  Heated  to  2-1  8°,  it  melts, 
and  continues  long  viscid  and  soft.  In 
this  state  it  may  be  employed  as  a  luting, 
when  a  high  temperature  is  not  required. 
When  more  strongly  heated,  it  is  de¬ 
composed,  and  the  greater  part  distils 
over  in  the  form  of  a  mixture  of  oily  li¬ 
quids.  These  differ  extremely  in  vola¬ 
tility,  the  most  volatile  portion  boiling 
about  90°,  the  least  volatile  at  881",  and 
the  greater  portion  at  intermediate  tem¬ 
peratures.  According  to  llimly,  have 
the  empirical  formula  of  carbon  5,  and 
hydrogen  4,  which  is  that  of  oil  of  tur¬ 
pentine.  Gregory  found  a  portion,  which 
boiled  at  97°,  to  have  very  nearly  the  com¬ 
position  of  olefiant  gas,  carbon  2,  hydro¬ 
gen  2  ;  and  when  this  oil  was  acted  on  by 
sulphuric  acid,  it  blackened,  gave  off  sul¬ 
phureous  acid,  and,  on  the  addition  of  wa¬ 
ter,  yielded  an  oil  which  boiled  at  a  tem¬ 
perature  of  above  428°,  but  still  having 
the  same  composition. 

II v  careful  rectification, Himly  obtained 


an  oil,  the  boiling  point  of  which  was 
constant  at  339°,  which  he  calls  caout- 
chine.  It  had  the  composition  of  oil  of 
turpentine.  Bouchardat,  by  applying  in¬ 
tense  cold  to  the  receiver,  obtained  a  liquid 
caoutchine,  which  boiled  below  32o,  and 
is,  probably,  identical  with  Faraday’s 
quadricarburetted  hydrogen;  carbon  4, 
hydrogen  4.  He  also  analysed  another 
oil,  heveene,  boiling  at  599°,  which  had 
the  same  composition.  From  the  experi¬ 
ments  of  Himly,  Bouchardat,  and  Gre¬ 
gory,  therefore,  it  appears  that  caoutchouc, 
by  distillation,  yields  many  oily  liquids; 
some  of  which  have  the  composition  of 
olefiant  gas,  and  others  that  of  oil  of  tur¬ 
pentine  The  most  volatile  liquid  above 
mentioned,  had  the  very  low  specific  gra¬ 
vity  of  0.854.  Himly’s  caoutchine  had 
the  specific  gravity  of  0.842. 

The  purest  caoutchouc  that  Farraday 
was  able  to  obtain  from  the  juice,  was 
found  by  him  to  consist  of  87.2  per  cent,  of 
carbon,  and  12.8  per  cent,  of  hydrogen. — 
Supplement  to  Turner's  Chemistry. 


MANUFACTURE  OF  PERCUSSION 
CAPS. 

Percussion  or  copper  caps  are  made  as 
follows: — The  copper  is  bought  in  sheets 
the  required  thickness,  so  many  pounds 
to  the  sheet;  it  is  put  into  a  strong  solu¬ 
tion  of  sal  enixum  and  water,  to  pickle  for 
five  or  six  hours,  and  then  taken  out  and 
scoured  or  cleaned  with  sand  and  water  ; 
the  copper  is  then  cut  up  into  slips  about 
nine  or  ten  inches  long,  and  three  or  four 
inches  wide.  The  slips  are  taken  to  a 
small  hand-press,  generally  worked  by  a 
lad,  who  cuts  them  up  into  crosses  at  the 
rate  of  20,000  or  30,000  crosses  per  day. 
The  crosses  are  taken  to  another  press,  in 
which  is  a  die,  having  a  round  hole,  plain 
or  fluted,  as  the  cap  is  required;  a  piece 
of  sheet  brass,  having  a  hole  in  it  the  size 
of  the  cross,  is  rivetted  on  the  die,  and 
serves  to  keep  the  cross  in  the  centre  of 
the  hole.  The  cross  is  laid  on  the  die  in 
the  hollow  formed  by  the  brass;  a  small 
punch,  the  size  of  the  gun  nipple,  presses 
it  through  the  die  ;  a  collar  on  the  punch 
cuts  it  off  to  the  right  length,  as  it  is 
pressed  through  the  cross,  closes,  and  a 
circular  cap  is  formed;  a  piece  of  rag  on 
the  lad’s  finger  brushes  out  the  scraps, 
and  another  cross  is  laid  in.  The  cap  is 
now  rough  on  the  edge,  and  goes  through 
the  next  process,  called  twisting.  J  hey  put 
them  into  slips  of  brass,  about  five-eighths 
of  an  inch  wide,  having  a  row  of  holes  to 
receive  them,  and  put  them  against  a 
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Mnall  revolving  cutter,  which  finishes  off 
the  ends  ;  then  a  tap  on  the  end  of  the 
blocks  empties  them  They  are  now 
counted  and  weighed  <  If  as  finished.  In 
this  state  they  are  received  by  the  gun- 
maker.  when  he  prime*  his  own  ;  for  it  is  not 
always  the  cap  maker  that  primes  them. 
When  the  detonating  powder  is  partly 
dried,  it  is  spread  on  thin  square  sheets  of 
copper,  full  of  small  holes.  It  is  then 
scraped  clean  off,  leaving  the  holes  full  ; 
the  holes  are  then  pricked  out  with  a 
small  pricker,  something  similar  to  a 
brad-awl,  and  small  round  pastiles  are 
formed  ;  the  copper  caps  are  again  placed 
in  blocks,  and  a  single  pastile  is  placed  in, 
and  gently  tapped  with  a  small  hammer 
and  punch.  If  by  chance  two  pastiles  are 
put  in  one  cap  in  tapping  them  down,  they 
will  explode.  The  caps  are  now  carefully 
dried  before  a  fire  or  some  convenient 
place,  counted  or  weighed'out,  placed  into 
boxes,  and  retailed. 

I‘A  BIER. 


SELF-ACTING  LETTEK-CLIP. 


To  the  Edi'or  of  the  Penny  Mechanic  and 
Chemist . 

Sir, — I  take  the  opportunity  of  forward¬ 
ing  you  a  description  of  a  self-acting  let¬ 
ter  clip,  which,  for  simplicity  of  construc¬ 
tion,  action,  and  lowness  of  cost,  has  not, 
and,  I  think,  cannot,  be  excelled.  It  con¬ 
sists  of  a  board,  a,  twelve  inches  long, 
nine  inches  wide,  and  a  quarter  of  an 
inch  thick  after  it  is  planed.  At  about 
half-an-inch  from  the  top,  there  is  a  spring, 
n,  attached  to  it,  made  of  xNo.  16  wire, 
and  the  shape  of  that  in  the  sketch,  with 
a  suspender,  c,  attached  to  the  spring. 
The  board  may  be  made  of  mahogany  or 


rosewood,  and  French  polished,  if  you  like 
to  he  at  the  excuse;  or  deal  covered 
with  marbled  paper,  which  w ill  lookjequally 
as  well,  and  cost  much  less.  1  think 
mine  did  not  cost  me  more  than  three¬ 
pence  each,  and  I  made  three  of  them 
within  forty  minutes  of  the  time  when 
the  idea  of  their  construction  entered  my 
mind.  Hoping  some  of  your  numerous 
readers  will  find  the  above  apparatus  u>e- 
ful. 

I  am  yours  most  respectfully, 

C.  \V .  Tom ge. 

THE  GENERAL  RECIPE  BOOK. 

French  Milk  of  Hoses. —  K^se  water, 
1$  pint;  tinct.  of  benzoin,  tinct  of  storux, 
of  each  1  or.  :  essence  of  roses,  2  drachms. 
Mix  and  shake  well  together. 

Portable  Soup  or  Gl.ize. — Take  leg  or 
shin  of  beef,  break  the  bones,  and  put  it 
into  a  digester  that  will  just  hold  it ;  cover 
with  cold  water,  and  boil  gently  eight  or 
ten  hours  ;  then  strain,  let  it  cool,  and 
takeoff  the  fat;  pour  into  a  shallow  stew- 
pan,  add  £  or.  of  whole  black  pepper,  and 
boil  away  to  about  a  quart  ;  then  pour  it 
into  a  smaller  stew-pan,  and  simmer  gent¬ 
ly,  till  it  is  reduced  to  the  thickness  of  a 
syrup  ;  then  either  pom  it  into  small  up¬ 
right  jelly-pots  with  covers,  and,  when 
cold,  paste  the  joints  over  with  paper  ;  or 
pour  it  out  on  fiat  dishes,  to  lie  about  a 
quarter  of  an  inch  deep,  and,  when  set, 
divide  it  in  pieces,  and  dry  them.  A  shin 
of  beef  weighing  1)  lbs.,  produces ‘J  oz.  of 
portable  soup,  and  2^  lbs.  of  meat  fit  for 
potting. 

To  take  Stains  of  Ink  or  Jronmou'ds  out 
of  Linen. —  First  soak  tlu  m  well,  next  heat 
a  flat  iron  moderately  hot,  then  Irv  a 
clean  thin  cloth  over  the  surface  of  the 
iron,  and  press  it  upon  the  iron-mould  ; 
rub  it  with  the  juice  of  a  lemon  dipped  in 
common  salt,  till  the  spots  disappear, 
which  will  soon  be.  This  is  the  best  and 
safest  way  to  extract  them. 

Chinese  Method  of  Mending  China. — 
Roil  a  piece  of  flint  glass  in  river  water,  to 
clean  it,  five  or  six  minutes;  beat  it  to 
fine  powder,  and  grind  it  well  with  the 
white  of  an  egg,  and  it  joins  china,  so 
that  no  art  can  break  it  again  in  the  same 
place.  You  are  to  observe,  that  the  com¬ 
position  is  to  be  ground  extremely  fine  on 
a  painter’s  stone. 

To  Soften  Iron  or  Steel  that  is  Brittle. 
— Anoint  it  with  tallow' all  over;  anneal 
it  in  a  gentle  charcoal  fire,  and  let  it  cool 
of  itself.  Or  make  iron  or  steel  red  hot, 
and  strew  upon  it  good  hellebore,  and  i» 
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fill  become  so  soft,  that  you  may  bend  it 
rhich  way  you  please.  This  is  very  use- 
ill  to  those  who  cut  in  iron  or  steel. 

White  Varnish. — Take  of  gum  san- 
Irach,  1  \  oz.  ;  mastieh  in  drops,  1  oz. 
pirn  elemi,  |  oz.  ;  oil  of  spike  lavender, 
j  oz. ;  put  it  into  a  half  pint  bottle,  and 
ill  it  up  with  spirits  of  wine.  Let  it 
itand  in  rather  a  warm  place  till  all  the 
rums  are  dissolved,  and  then  pour  off  the 
.’arnish  into  a  clean  bottle,  and  it  will  be 
•eady  for  use. 

To  make  Gold  Lacquer  for  Brass. — Take 
>f  rectified  spirits  of  wine,  2  quarts,  and 
1  lbs.  of  seed  lac,  picked  particularly 
dean,  and  clear  of  all  black  and  brown 
specks  and  pieces,  as  upon  that  depends 
the  entire  beauty  of  the  lacquer ;  add 
them  together,  keep  them  warm,  and 
shake  it  often.  When  the  lac  is  dissolved, 
it  is  fit  for  use. 

A  strong  Cement  for  Glass,  S[C  ,  Water¬ 
proof. — With  a  camel’s  hair  brush,  rub 
the  broken  edges  with  a  little  carriage-oil 
varnish,  and,  if  neatly  put  together,  the 
fracture  will  be  hardly  perceptible,  and, 
ivh  n  thoroughly  dry,  will  stand  both  fire 
and  water. 

Black  Wax  for  Cabinet-makers  to  fill  up 
Flaws ,  <3fc.,  in  Furniture. — To  2  oz.  of 
bees’  wax,  and  half-an-ounce  of  Burgundy 
pitch,  melted  together,  add  \\  oz.  of  ivory 
black,  ground  very  fine  and  dried. 

To  Soften  Ivory. — Slice  4  lb.  of  man- 
drake,  and  put  it  in  a  quart  of  the  best 
vinegar,  into  which  put  your  ivory;  let 
it  stand  forty-eight  hours,  and  you  will 
be  able  to  bend  the  ivory  to  your  mind. 

To  make  Indian  Ink. — Take  horse 
beans,  burn  them  till  they  are  perfectly 
black,  grind  them  to  a  fine  powder,  and, 
with  a  weak  gum  Arabic,  make  it  into  a 
paste,  and  form  it  into  long  rectangular 
cakes. 

A  Varnish  for  Paper  wh'ch  stands  W  a 
ter. — Dilute  a  £  lb.  of  Venice  turpentine 
with  a  gill  of  spirits  of  wine  ;  if  too  thick, 
add  a  little  more  spirit,  till  you  bring 
your  varnish  to  the  consistence  of  milk  ; 
lav  a  coat  of  this  on  your  print,  and,  when 
dry,  it  will  shine  like  glass  and  resist  wa¬ 
ter. 

Sympathetic  Ink.  (From  a  Correspond¬ 
ent.) — The  sympathetic  ink  of  starch  and 
iodine,  mentioned  in  No.  40,  p.  307.  is  the 
very  best  that  can  be  used  ;  and  one  by 
which  I  carried  on  a  correspondence  with 
a  friend  in  Edinburgh,  undetected,  for 
nearly  two  years.  The  best  solution  of 
starch  to  use,  is  that  made  of  arrow  -root — 
viz.  one  drachm  of  arrow-root,  rubbed 
down  in  a  mortar,  with  four  ounces  of 
cold  water,  and  boiled.  Let  ’t  get  cold, 


and  strain  ;  if  there  are  any  lumps  in  it,  it 
will  not  run  from  the  pen.  The  day  after 
it  is  made,  it  is  quite  fluid,  and  may  be 
written  with,  with  the  same  facility  as 
common  ink.  A  very  weak  solution  of 
iodine  will  render  the  writing  perfectly 
legible.  The  solution  I  used,  was  made 
by  adding  fifteen  drops  of  the  tincture  of 
iodine  of  the  Pharmacopoeia  to  one  ounce 
of  water. 

MISCELLANEA. 

The  Census  of  1811. — Population  of  the  Bri¬ 
tish  Empire K — From  the  results  of  the  census 
which  has  just  been  concluded,  it  appears  that 
the  population  of  Great  Britain  and  Ireland  in 
the  present  year,  amounts  to  upwards  of  twenty- 
seven  millions  of  souls.  The  return  for  the  three 
kingdoms,  the  Channel  Islands,  and  the  Isle  of 
Man,  is  as  follows: — 

England  and  Wales  .  15,901,981 

Scotland  .  2,624,586 

Ireland .  8,205,382 

Guernsey,  Jersey,  and  Man  ..  124,079 

Total .  26,856,028 

This  is  exclusive  of  the  army  and  navy,  of 

merchant  seamen  afloat,  and  of  all  persons  travel¬ 
ling  abroad,  or  not  under  a  roof  on  the  night  of 
the  6th  of  June.  Including  these  classes,  the  po¬ 
pulation  may  be  safely  taken  at  twenty-seven 
millions,  which  is  an  increase  of  about  two  mil¬ 
lions  since  1831.  If  to  this  be  added  the  popu¬ 
lation  of  the  colonies  dependent  on  this  country, 
it  will  be  found  that  the  subjects  of  the  British 
crown  are  more  numerous  than  that  of  any  other 
civilized  monarchy  or  republic  on  the  face  of  the 
globe.  After  making  every  allowance  for  possi¬ 
ble  exaggeration  or  uncertainty  in  the  accounts 
of  the  Indian  or  Australian  population,  we  may 
safely  say  that  her  Majesty  Queen  Victoria  is 
the  Sovereign  of  a  hundred  millions  of  subjects — 
a  larger  portion  of  the  human  race  than  has  ever 
obeyed  any  one  European  sovereign  since  the 
downfal  of  the  Roman  empire.  The  population 
of  the  other  great  powers  of  Europe  and  America 
at  the  present  time,  is  pretty  nearly  as  follows  ; 
of  whom,  perhaps,  thirty  millions  may  be  of  the 
Russian  race,  and  the  rest  a  mixed  multitude  of 
Cossacks,  Calmucks,  Tartars,  and  other  wander¬ 
ing  tribes;  or  of  Poles,  Lithuanians,  or  Cauca¬ 
sian  mountaineers,  bitterly  hostile  to  the  Rus¬ 
sians,  and  either  in  open  insurrection,  or  only 
waiting  for  an  opportunity  of  being  so: — trance, 
thirty-rive  millions,  of  whom  thirty-three  are 
Frenchmen, in  the  proper  sense  of  the  term,  and 
about  two  millions  Algerines,  or  French  colonists 
in  the  West  Indies,  Cayenne,  Senegal,  the  Isle 
of  Bourbon,  and  Pondecherry.  Austria,  thirty 
millions,  composed  of  Germans,  Hungarians, 
Italians,  and  Illyrians;  Prussia,  about  fourteen 
to  fifteen  millions  of  Germans;  and  the  United 
States  fourteen  millions  of  freemen,  chiefly  of  the 
Anglo-Saxon  race,  and  three  millions  of  negroes, 
chiefly  slaves. — Liverpool  Times. 

To  make  a  Wine  resembling  Malmsey. — The 
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tub  penny  mechanic  and* chemist. 


water  in  which  parsnips  have  been  Wiled,  passed 
through  a  sieve,  with  three  pounds  o!  loaf-sugar, 
and  half-an-oimce  of  crude  tartar,  to  u  gallon, 
then  fermented  at  75*  with  *«mc  ycat  for  four 
days,  is  equul  to  malmsey,  after  a  few  months. 

Respiration  in  /Jiving  bells. — In  respiration  in 
diving-bells,  it  is  found  that  each  person  deterio- 
rates  2<>0  cubic  inches  j*cr  minute,  and  that 
above  300  must  b  ■  allowed,  or  a  cubic  foot  per 
five  minutes.  The  elastic  re-action  ot  the  air 
doubles  at  every  thirty-three  feet ;  so  that  a  bell 
full  at  the  surface,  half  tills  at  thirty-three  feet 
depth.  This  increased  compression  causes  pain 
iu  the  cars. 


institutions; 

f.ECTURES  DURING  THE  WEEK. 

L>rvb>n  Mechanic*'  Institution,  20,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  No- 
vemlier  24,  A.  Smith,  Esq.,  on  the  Central 
Alps.  At  half-past  eight  precisely. 

Westminster  Literary  amt  Scientific  Institution 
rt  anti  7,  Great  Smith  Street. — Thursday, 
Nov  25.  N.  F.  Zaba,  Esq.,  on  the  History 
of  Russia.  At  half-past  eight. 

lirrmmvhe «/  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  11,  Chnrrh  Street,  liother- 
hilhe. — Monday,  November  22,  Mr.  Tilley, 
on  the  Osseous  System  of  Man.  At  half-past 
eight  precisely. 

Mutual  Instruction  Society,  10,  Great  Tower 
Street,  City. — Monday,  Nov.  22,  S.  Fenner, 
Esq.,  on  the  most  effectual  means  of  Improv¬ 
ing  the  Condition  of  the  great  body  of  the 
Community.  At  half-past  eight. 


QUERIES. 

Suppose  a  tube,  each  arm  to  be 
twelve  inches  in  length,  with  a  fun¬ 
nel  at  one  end,  a,  what  would  be 
the  pressure  required  at  a,  to  force 
water  outof  the  other  arm,  E?  Also, 
if  the  arm,  R,  were  less  in  the  bore 
than  a.  would  it  make  any  differ¬ 
ence  in  respect  to  pressure  required 
to  force  the  water  through  p.  ? 

How  to  manufacture  enamel,  such  as  is  used 
for  lining  or  coaling  the  inside  of  iron  cooking 
utensils?  Inquirer. 

The  process  of  enamelling  gold,  similar  to 
watch-cases  and  lockets,  in  its  different  colours? 

J.  X. 

The  best  method  of  auplying  plumbago  to  seals 
for  electrotyping?  Also,  how  to  pi epure  plaster 
casts  for  the  same  purpose  ?  D.  1). 

Where  pi  a  tin. a  wire  can  be  obtained,  and  the 
price?  I  want  to  make  one  of  Since'*  batten (-s ; 
can  copper-plate  be  covered  with  platinum  ;  or.  if 
not,  whether  copjvr,  coated  with  silver,  and  then 
platinized,  would  answer?  How  is  the  brown 
japanning  in  tin  plate  done? 

J.  Harurbavrs. 


ANSWERS  TO  QUERIES. 

“  W.  II."  is  informed,  that  the  crystals  he  in¬ 
quires  about,  arc  sulphate  of  /.me.  They  urc  ex¬ 
tensively  us«  d  in  surgery  and  medicine.  The 
zinc  may  lie  obtained  from  them  by  reduction. 
The  metallic  black  on  hi«  sulphur  cast,  was  sul- 
phnret  of  copper. 

'Ip  make  (  hyn :r,  or  Sulphate  of  Indigo. — To 
make  this,  it  is  neccw arv  to  use  the  best  indigo, 
which  must  be  reduced  to  an  impalpable  powder, 
and  as  much  of  (he  best  and  strongest  sulphuric 
arid  added,  as  will  make  it  of  the  consistence  of 
a  thin  paste.  Leave  it  for  a  day  or  two,  and  it 
will  be  ready. 

To  prepare  Caoul  houcine. —  Ibis  is  done  by 
distilling  India  rubber  at  a  heat  adittle  below 
redness.  It  is  used  extensively  bv  the  varnish- 
makers.  A  mixture  of  •  qnal  parts  of  caoutehooc- 
ine  and  alcohol  has  the  property  of  dissolving 
copul  when  cold.  It  evaporates  very  rapidly, 
and  may  very  generally  be  used  as  a  substitute 
for  alcohol,  as  it  dissolves  almost  all  the  resins 
and  varnishes  made  with  it,  and  dries  the  quick¬ 
est  of  any.  J.  Hauobkave. 

To  Transfer  F.  ngravingt  1o  Wood. — Let  the 
print  to  lie  copied  be  laid  on  the  surface  of  hot 
water  until  it  sinks;  then  take  it  gently  out,  and 
press  it  between  blotting-paper.  Then  having 
varnished  the  wood  with  some  transparent  var¬ 
nish  (turpentine  varnish  is  the  best),  let  the  soft¬ 
ened  print  be  laid  smoothly  on  it,  with  the  en¬ 
graving  down,  and  pressed  gently ;  then  with  a 
sponge  and  hot  water,  in  which  you  have  dropped 
a  little  nitric  acid,  carefully  rub  away  the  paper; 
lastly,  let  it  be  varnished.  J.  H  argreaves. 

TO  CORRESPONDENTS. 

A  Subscriber. — Quicksilver  is  made  to  mix  with 
an  ointment  by  constant  rubbing  in  a  mortar 
until  the  globules  entirely  disappear,  when  rub- 
bed  on  a  piece  of  paper.  It  will  take  hcenty- 
four  hours'  constant  working  .to  mix  four  ounces 
of  quicksilver  tctlh  one  pound  of  lard. 

11.  M.  G. — The  writing  fluid  which  turns  black 
after  being  written  xcilh,  is  a  solution  of  prus- 
siate  of  iron  ;  or  it  mag  be  made  in  the  follow- 
ing  manner: — Make  an  infu  ion  of  fustic  chips, 
and  dissolve  in  one  pint  of  it,  ha If-an-ounce  of 
pruss  at<  of  potash  ;  add  to  this  as  much  ni¬ 
trate  of  iron  as  will  give  it  the  required  co'our. 
X Urate  of  iron  may  be  made  by  pouring  nitrous 
acid  on  old  iron  nails  in  a  cup,  and  Utting  it 
stand  until  the  ebullition  erases. 

.1.  Harley — We  should  recommend  to  him  44  Odill  s 
System  of  Shorthand,"  which  may  be  bad  of 
any  bookseller. 

G.  P.  B  — Hi*  pape  r  explaining  the  cause  of  the 
sinking  of  the  barometer  has  been  mislaid.  We 
are  obliged  by  its  contents  ;  but  he  will  per- 
ceitr  that  an  answer  (a  the  query  hud  bun  pr  - 
viously  inserted. 

London:  Printed  at  **  Tint.  Citv  Pkess,"  1,  Lon* 
l.ane.  Alder- gatr,  by  D  A.  I'muisi.T  |to  whom 
lJooks  for  Review  and  all  communications  for 
the  Kditor  must  bv  addre»-ed,  postage  paid*; 
published  every  Saturday,  by  O.  h»  no  cr,  Holy- 
w 1 1  N* Mtrsnd;  ,nd  i»«*  bsd  of  ail 
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THE  MECHANISM  OF  ORGANS. 

(Continued  from  p.  379.) 

Fig.  4. 


My  last  paper  on  this  subject  was  a  de¬ 
scription  of  the  sound-board,  &c. ;  but  I 
omitted  to  mention,  that  the  lower  part  of 
it,  where  the  pull  wires  pass  through,  is 
generally  cut  away  for  about  the  width  of 
an  inch,  and  a  piece  of  thin  brass  substi¬ 
tuted  ;  as  it  is  easier  to  drill  the  holes  in  it 
of  a  proper  size  to  fit  the  wires,  so  as  to 
prevent  any  waste  of  wind  through  them  ; 
and,  also,  there  is  less  friction,  so  that  the 
wires  move  more  easily  than  through  the 
wood. 

Attached  to  the  sound-board  by  four  or 
more  pillars,  c  c  c,  fig.  1,  about  five  or  six 
inches  long,  is  a  thin  board,  called  the 
rack -board,  A,  also  pierced  full  of  holes, 
whose  centres  coincide  with  those  under¬ 
neath  in  the  sound-board  ;  but  these  holes 
are  necessarily  of  different  sizes,  accord¬ 
ing  to  the  diameter  of  the  pipes  intended 
to  stand  in  them.  The  pipes,  d  d,  are  sup¬ 
ported  by  the  feet,//,  figs.  1  and  3,  being 
placed  in  the  holes  in  the  sound-board, 
which  are  made  a  little  cup-shaped  ;  they 
can,  therefore,  be  readily  lifted  out  and  in 
for  removal,  &c. 

As  the  grooving  occupies  in  width  a 
greater  space  than  each  key  of  the  organ, 
it  is  necessary  to  have  some  arrangement 
to  make  them  act,  at  a  part  which  makes 
an  angle  with  the  ends  of  them  ;  and,  also, 
it  is  requisite  to  reverse  the  action  of  the 
keys,  as  the  wires  have  to  be  pullpd  down¬ 
wards.  To  accomplish  both  these  objects, 
a  set  of  levers  are  arranged  in  a  fan  shaped 
form,  fig.  2  ;  so  that  touching  the  key,  c, 
will  pull  the  wire  at  a,  the  key,  rf,  will  pull 
the  wire  at  u,  &c. 

It  often  happens,  that  there  is  not 
room  in  the  sound-board  for  some  of  the 
large  bass  pipes  to  stand  in  their  proper 
places.  When  this  is  the  case,  they  are 
placed  in  some  more  convenient  position, 
and  the  wind  is  carried  to  them  by  small 


metal  tubes,  from  the  place  where  they 
ought  to  stand  ;  so  that  the  action  of  the 
sliders,  &c..  upon  them,  is  just  the  same  as 
if  they  really  stood  there. 

The  pipes  seen  in  front  of  church  or¬ 
gans,  though  placed  there  for  the  sake  of 
the  appearance,  have  the  wind  conveyed 
to  them  in  this  manner. 

There  is  another  sound-board  in  large 
organs,  used  for  the  enormous  pedal  pipes, 
in  which  the  arrangement  is  a  little  dif¬ 
ferent,  but  the  principle  is  the  same.  It 
is  placed  in  the  organ  vertically,  and  will 
be  understood  by  a  reference  to  fig.  4, 
where  the  dotted  lines  show  the  grooving, 
p  p  p\  the  pallets,  h  h  h  h,  the  holes  for 
the  pipes  to  stand  on. 

There  is  a  part  called  the  swell  in  large 
organs,  and  this  is  played  by  a  separate 
row  of  keys.  The  pipes,  sound  board, 
&c.,  are  enclosed  in  a  close  box,  having 
the  front  covered  with  a  number  of  thin 
boards,  like  a  Venetian  blind  in  form. 
These  overlap  one  another  and  stifle  the 
sound  of  the  pipes,  but  are  capable  of  be¬ 
ing  opened  by  a  pedal  ;  and,  of  course,  the 
sound  increases  in  proportion,  and,  when 
done  gradually,  produces  that  swelling 
sound  which  gives  so  great  an  effect  of  ex¬ 
pression  to  the  performance. 

The  mechanism  hitherto  described,  is 
that  of  finger-organs;  that  of  barrel-or¬ 
gans,  though  similar,  is  modified  to  a  con¬ 
siderable  extent.  For  instance,  the  pallets 
are  made  to  open  by  a  pin  pushing  them 
down  from  above,  instead  of  a  pull- wire 
underneath.  There  are  little  metal  hooks 
attached  to  a  key  frame,  that  are  taken 
hold  of  by  the  pins  in  the  barrel,  instead 
of  the  keys  ;  and  the  fan-shaped  arrange¬ 
ment  of  levers  is  unnecessary,  as  it  is  of 
no  consequence,  but  rather  an  advantage, 
that  the  action  of  the  different  notes 
should  be  required  at  some  distance  from 
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one  another.  The  bellows  are  usually 
blown,  also,  by  a  crank  attached  to  the 
handle,  which  turns  the  barrel,  &c. 


The  next  paper  will  contain  a  descrip¬ 
tion  of  the  different  kinds  of  pipes,  &c. 

G.  S.,  Jun. 


DESCRIPTIVE  GEOLOGY. 

No.  XXVI. 

CRETACEOUS*  SYSTEM. 

This  system  is  subdivided  by  Dr.  Fitton  into  the  following  strata  : — 


Lower  green  sand 

Gault . 

Upper  green  sand 

Chalk  marl . 

Lower  chalk . 

• 

Upper  chalk  . 


I A  considerable  mass  of  green  or  ferruginous  sands,  with 
-c  layers  of  chert,  local  beds  of  gault,  and  rocks  of  chalky  or 
(  chertv  limestone. 

A  soft  bluish  marly  clay,  with  green  grains. 

(  (Firestone,  &c.)  A  mass  of  sands,  occasionally  undurated  to 
1  chalky  or  cherty  sandstone  of  green,  grey,  or  white  colour, 
(  with  nodules  or  laminae  of  chert. 

A  soft  argillaceous  form  of  chalk. 

( A  hard  and  white  calcareous  mass,  sometimes  varied  by 
•<  green  grains,  generally  with  few  flints.  Red  in  the  north 
(  of  England. 

(  Usually  a  soft  white  calcareous  mass,  with  chert  nodules  at 
<  regular  intervals.  The  upper  part  in  the  Isle  of  Wight  is 
(  of  a  marly  nature. 


LOWER  GREEN  SAND. 

The  measured  thickness  of  this  forma¬ 
tion  on  the  shore  between  Copt  Point  and 
Hythe,  is  about  250  feet.  In  western 
Sussex,  it  is  about  650  feet  thick.  In 
West  Norfolk,  the  thickness  of  the  whole 
formation  is  about  eighty  feet. 

GAULT. 

The  thickness  of  this  stratum  near 
Copt  Point,  is  about  130  feet ;  in  the  Isle 
of  Wight,  probably  about  seventy  feet. 
In  Cambridgeshire  it  is  150  feet  thick; 
but  at  Mildenhall,  in  Suffolk,  the  blue 
clay  which  seems  to  represent  it,  is  only 
nine  feet.  In  West  Norfolk,  the  utmost 
thickness  cannot  be  more  than  fifteen 
feet ;  and  at  Hunstanton,  the  red  marly 
beds  which  are  supposed  to  contain  gault 
fossils,  are  only  four  feet  thick. 

Throughout  the  gault,  but  chiefly  in 
the  inferior  portion,  concretions  of  iron 
pyrites  are  found,  generally  approaching 
to  a  globular  or  cylindrical  figure,  and  of 
a  radiated  crystalline  structure  within,  or 
in  long  vermicular  rods,  which,  at  first 
sight,  might  be  taken  for  vegetable  stems. 
On  the  opposite  coast  of  France,  near 
Wissant,  the  pyrites  are  so  abundant  in 
the  gault,  as  to  have  given  origin,’  some 
years  since,  to  a  manufactory  of  sulphate 
of  iron  ;  but  near  Folkstone,  the  quantity 
is  comparatively  inconsiderable. 


UPPER  GREEN  SAND. 

The  thickness  of  this  group  near  Folk- 
stone,  does  not  exceed  thirty  feet,  and  is, 
probably,  much  less.  In  western  Sussex, 
the  thickness  is  between  seventy  and 
eighty  feet ;  in  the  Isle  of  Wight  about 
seventy  feet ;  but  at  the  Castle  Hill,  Cam¬ 
bridge,  it  is  not  more  than  eighteen  inches. 
Through  West  Norfolk,  it  is  not  any¬ 
where  distinctly  seen,  and  at  Hunstan¬ 
ton,  the  only  beds  which  can  be  supposed 
to  represent  it,  are  not  more  than  two 
feet  thick. 

CHALK. 

Chalk  is  composed  of  forty-four  parts 
of  carbonic  acid,  and  fifty-six  of  lime,  and 
contains  an  inconsiderable  quantity  of 
silex  and  iron.  It  has  an  earthy  frac¬ 
ture,  is  meagre  to  the  touch,  and  adheres 
to  the  tongue  ;  it  is  dull,  opaque,  soft, 
and  light ;  its  specific  gravity  being  about 
2.3. 

Geographical  Distribution. — Chalk  ex¬ 
tends  over  a  considerable  area  in  Europe: 
it  stretches  over  a  large  part  of  our  island, 
and  occurs  in  the  north  of  Ireland ;  is 
found  in  Denmark  and  the  south  of 
Sweden,  and  even  in  Poland  and  part  of 
Russia.  In  France,  it  surrounds  and  un¬ 
derlies  the  strata  of  the  Paris  basin,  from 


*  Cretaceous,  derived  from  crcta,  Latin  for 
chalk. 
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whence  it  stretches  northward  into  Bel¬ 
gium  and  the  north  of  Germany.  In  Ice¬ 
land,  the  chalk  acquires  a  degree  of  hard¬ 
ness  equal  to  that  of  compact  limestone. 
In  its  geological  position,  and  in  the  na¬ 
ture  of  its  fossils,  it  corresponds,  however, 
with  that  of  England,  with  which  it  is 
considered  to  he  entirely  identified.  In 
many  places,  it  is  covered  hy  basalt ;  and 
its  hardness  is,  probably,  attributable  to 
the  high  temperature  to  which  it  has  been 
subjected  by  this  cause.  As  soft  chalk  as 
any  in  England,  maybe  found  in  the  pits 
of  either  side  of  the  river  Thames.  A  si¬ 
milar  chalk  is  found  in  Hertfordshire, 
Buckinghamshire,  and  Bedfordshire.  The 
chalk  at  Dover,  Norwich,  Lewes,  Brigh¬ 
ton,  and  in  the  Isle  of  Wight,  is  harder; 
and  a  still  harder  chalk  is  found  on  Hand- 
fast  Point,  and  under  Ballard  Downs,  in 
the  Isle  of  Purbeck.  The  Yorkshire 
chalk  is  much  harder  than  the  chalk  in 
the  south.  There  is  no  chalk  in  Scotland 
or  Wales. 

The  white  limestone  on  the  Antrim 
coast,  Ireland,  is  of  the  same  geological 
composition  and  formation  as  the  chalk 
strata  in  England  ;  but  it  possesses  a  cha¬ 
racteristic  difference,  in  being  of  much 
greater  induration  than,  in  general,  the 
English  chalk  strata.  The  white  lime¬ 
stone  lies  under  the  basaltic  rock,  and  in 
contact  with  it. 

The  entire  thickness  of  the  chalk  is  ex¬ 
posed  in  many  of  the  sections  on  the  south¬ 
eastern  coast  of  England  ;  but  westward 
of  the  Isle  of  Wight,  the  beds  are  con¬ 
vergent  and  much  reduced  in  bulk.  Be¬ 
tween  Deal  and  Folkstone,  the  total 
thickness  has  been  estimated  at  S20  feet. 
The  two  sections  at  the  extremities  of  the 
Isle  of  Wight,  between  Whitecliff  and 
Sandown  Bays,  on  the  east,  and  between 
Alum  Bay  and  Broadbench,  at  the  west¬ 
ern  extremity  of  the  central  ridge,  furnish 
good  evidence;  the  strata  being  so  nearly 
vertical,  that  the  horizontal  line  across 
the  direction,  does  not  very  much  exceed 
the  perpendicular  to  their  surfaces.  Mr. 
Greenough  has,  accordingly,  estimated  the 
thickness  at  Culver,  at  1300  feet;  and 
this  may,  probably,  he  considered  as  about 
the  maximum  thickness  of  the  chalk  in 
England. 

Organic  Remains. — The  organic  re¬ 
mains  in  the  chalk  are  usually  verv  abund¬ 
ant,  and  are  mostly  marine.  They  con¬ 
sist  of  marine  plants,  lamelliferous  and 
celluliferous  corals  and  sponges ;  and  bra- 
chiopodous  conch i fera,  phytiphagous  and 
cephalopodous  mollusca,  Crustacea,  chelo- 
nia,  and  mososaurus.  All  these  are,  in 
general,  well  preserved. 


The  ocean  of  the  chalk  appears  to  have 
teemed  with  dog-fish,  lamna,  galens,  and 
other  genera  of  the  universal  family  of 
the  shark,  with  fishes  related  to  the  chi¬ 
mera,  salmon,  smelt,  pike,  and  ray,  toge¬ 
ther  with  many  now  extinct  genera. 

Some  wood  has  been  met  with  occa¬ 
sionally,  both  in  the  chalk  and  its  flints, 
having  the  appearance  of  being  drifted, 
and  commonly  marked  with  the  perfora¬ 
tions  of  boring  shells — such  as  the  teredo 
and  fistulana.  In  Sweden,  M.  Nilson 
has  found  beds  of  lignite  associated  with 
our  common  chalk  fossils  ;  so  that  we  may 
conclude,  that  forests  grew  on  the  lands 
of  this  period,  w’herever  these  may  have 
been  placed. 

Mr.  Londsdale  has  discovered,  that  the 
chalk  at  Brighton,  Gravesend,  and  near 
Cambridge,  is  crowded  with  microscopic 
shells  ;  thousands  of  these  may  be  extract¬ 
ed  from  a  small  lump,  by  scrubbing  it  with 
a  nail-brush  in  w'ater;  among  them  he 
recognised  vast  numbers  of  the  valves  of  a 
marine  cypris  (cvtherina),  and  sixteen 
species  of  foraminifers. 

Under  this  head  may  be  noticed  those 
spherical  masses  imbedded  in  the  upper 
chalk,  called  flint;  because  some  geolo¬ 
gists  are  of  opinion,  that  the  nucleus  of 
every  nodule  was  originally  an  organic 
body.  What  gave  rise  to  this  supposition 
was,  the  remains  of  sponges,  alcyonia, 
and  other  zoophytes,  being  often  found 
enclosed  in  flints.  The  nodules  of  flint 
assume  various  shapes,  and  seem  to  be 
moulded  according  to  the  cavities  of  the 
chalk  in  which  they  are  surrounded.  From 
the  appearance  of  these  nodules,  it  is  evi¬ 
dent  that  they  have  been  in  a  fluid  state 
previously  to  their  assuming  such  shapes, 
either  from  the  agency  of  iutense  heat,  or 
of  a  liquid  menstruum,  or,  perhaps,  from 
the  combination  of  both  these  means. 
The  accurate  experiments  of  modern  che¬ 
mists  have  shown  us,  that  silica  may  be 
liquified  with  the  greatest  ease,  in  combi¬ 
nation  with  either  of  the  mineral  alkalies. 
Thus,  if  silica  and  soda  be  subjected  to 
the  intense  heat  of  a  furnace,  it  liquifies 
into  glass  ;  and  if  this  glass  betaken,  and 
again  subjected  to  the  agency  of  water, 
heated  under  a  highly-condensed  pressure, 
the  silica  will  be  dissolved,  and  will  be  de¬ 
posited,  on  cooling,  around  the  edge  of  the 
vessel.  When  combined  with  a  large  pro¬ 
portion  of  the  alkali,  and  when  under  very 
minute  mechanical  division,  silica  may 
also  be  dissolved  in  water,  at  the  ordinary 
temperature  of  the  atmosphere  ;  thus  form¬ 
ing  the  substance  called  “  liquor  of  flints.” 
By  one  or  other  of  such  processes,  then, 
taking  place  in  nature,  we  may  suppose 
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that  a  quantity  of  liquified  silica  has  been 
diffused  among  a  bed  of  chalk.  The  cir¬ 
cumstance  of  its  being  collected  into  the 
numerous  separate  nodules  in  which  it  is 
universally  found,  has  been  attempted  to 
be  explained,  by  supposing  that  a  chemical 
attraction  has  taken  place  •  between  the 
vegetable  or  animal  remains  strewed  pro¬ 
fusely  among  the  chalk  and  the  siliceous 
matter,  by  which  the  latter  has  been  ac¬ 
cumulated  around,  and  incorporated  into, 
the  minutest  parts  of  the  organized  sub¬ 
stances,  thereby  forming  the  petrifactions 
so  generally  found  in  the  flint  nodules. 
In  those  cases  where  no  traces  of  organi¬ 
zation  are  found,  it  may  be  supposed, 
either  that  the  organic  structure  has  been 
entirely  destroyed,  or  that  the  silicious 
matter  has  been,  from  the  first,  simply 
deposited  in  a  cavity  or  fissure  of  the 
chalk. 

Utility  of  Chalk. — Chalk  is  extensively 
used  in  agriculture  to  improve  various 
soils.  The  best  land  for  the  growth  of 
wheat,  contains  a  certain  portion  of  argil¬ 
laceous,  silicious,  and  calcareous  earth; 
and  when  this  last  is  deficient,  the  addi¬ 
tion  of  chalk  improves  the  soil  more  than 
any  quantity  of  animal  or  vegetable  ma¬ 
nure  could  do  alone. 

An  important  use  of  chalk  is,  to  form 
ponds  in  porous  soils  for  the  use  of  cattle. 
A  stratum  of  chalk  a  few  inches  thick, 
protected  by  a  coat  of  gravel  and  sand,  to 
prevent  its  being  trod  through,  will  effec¬ 
tually  retain  the  water  ;  and  if  a  consider¬ 
able  portion  of  salt  is  beat  up  with  it  and 
intimately  mixed,  it  will  effectually  pre¬ 
vent  worms  from  making  lodgment  in  it, 
and  keep  in  water  for  a  very  long  time. 
It  is  of  advantage  to  throw  chalk  into  all 
ponds  used  by  cattle  ;  it  corrects  any  acid¬ 
ity  which  may  arise  from  stagnation  ;  and 
the  water  in  which  chalk  is  diffused,  is 
more  wholesome  than  that  which  contains 
clay  alone. 

There  is  a  plant  which  seems  to  delight 
in  chalky  soils,  and  to  flourish  better  there 
than  in  deeper  and  richer  earth.  This  is 
the  saintfoin  ;  and  its  introduction  among 
the  cultivated  grasses  has  greatly  raised 
the  value  of  chalky  land,  previously  con¬ 
sidered  too  poor  to  repay  cultivation.  It 
not  only  produces  an  excellent  fodder,  su¬ 
perior  to  meadow  hay,  and  scarcely  infe¬ 
rior  to  clover;  but,  by  its  roots,  it  so  di¬ 
vides  and  enriches  the  soil,  that,  after 
having  covered  it  with  luxuriant  crops  of 
hay  for  several  years,  it  leaves  it  in  a  fit 
state  to  produce  excellent  crops  of  grain 
with  very  moderate  manuring. 

In  preparing  chalk  for  the  kiln,  the 
flints  are  thrown  aside;  but,  occasionally, 


there  are  also  small  portions  of  other  sili¬ 
cious  matter  imbedded  in  the  same  chalk, 
which  cannot  be  detected  until  after  it  is 
burned,  and  are  then  known  by  their  not 
slaking.  These  pieces,  technically  called 
core ,  which  do  not  all  pass  through  the 
sieve,  when  the  lime  is  slaked  for  making 
mortar,  are  always  thrown  away.  Por¬ 
tions  of  the  pure  chalk  itself  are  also  re¬ 
jected  as  core,  if  they  will  not  slake,  from 
having  been  underburned,  which  some¬ 
times  happens. 

One  cubic  foot  of  chalk  lime,  burned  in 
pieces  not  exceeding  the  size  of  a  man’s 
fist,  weighs,  on  an  average,  35  lbs.,  and  is, 
consequently,  the  produce  of  about  63  lbs. 
of  dry  chalk.*  VVhen  gradually  slaked 
with  the  proper  quantity  of  water,  which 
occupies  about  two  hours  and  a  half,  it 
will  fill  the  space  of  one  cubic  foot,  and 
five-sixth  parts  of  a  foot ;  and,  by  the  so¬ 
lidification  of  the  water  during  this  pro¬ 
cess,  its  weight  will  have  increased  from 
35  lbs.  to  about  51) lbs.,  or  in  the  propor¬ 
tion  of  seven  to  ten.  liut  when  one  cubic 
foot  of  pure  quicklime  is  pounded  dry 
without  siaking,  it  will  only  occupy  about 
two-thirds  of  a  cubic  foot  in  the  state  of 
powder.  Thus,  pure  quicklime  powder 
does  not  occupy  much  more  than  one- 
third  of  the  space  of  the  slaked  lime-pow¬ 
der  procured  from  the  same  quantity  of 
chalk,  their  respective  bulks  being  as  four 
to  eleven. 

Colonel  Pasley  has  found,  by  repeated 
experiments,  that  one  cubic  foot  of  Avell- 
burned  chalk  lime,  fresh  from  the  kiln, 
weighing  35  lbs.  (as  aforesaid),  when  well 
mixed  with  3£  cubic  feet  of  good  river 
sand,  and  about  cubic  foot  of  water, 
produced  about  3|  cubic  feet  of  as  good 
mortar,  as  this  kind  of  lime  is  capable  of 
forming. 

TEMPERING. 

The  colours  which  successively  appear  on 
the  surface  of  steel  slowly  heated,  are, 
yellowish  white,  yellow  or  straw  colour, 
gold  colour,  brown,  purple,  violet,  and 
deep  olive.  These  signs  direct  the  artist 
in  reducing  the  hardness  of  steel  to  any 
particular  standard.  Some  artists  enclose 
the  tools  to  be  hardened  in  an  iron  case 
or  box,  and  slowly  heat  them  to  ignition  ; 
they  then  take  the  case  out  of  the  fire,  and 
drop  the  pieces  into  water.  This  method 


*  One  cubic  foot  of  solid  chalk,  perfectly  drv, 
weighs  95  lbs. ;  but,  on  breaking  it  into  small 
pieces  for  burning,  a  cubic  foot  measure  will  only 
contain  63  lbs.  of  the  same  chalk  of  fair  leve 
measure. 
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answers  two  goodjpurposes ;  it  causes  the 
heat  to  he  more  equally  applied,  and  pre¬ 
vents  the  scaling  occasioned  hy  the  con¬ 
tact  of  the  air.  If  the  tool  is  unpolished, 
they  brighten  its  surface  upon  a  stone;  it 
is  then  laid  upon  burning  charcoal,  or 
upon  an  ignited  bar  or  plate  of  iron,  till  it 
acquires  the  desired  colour,  at  which  in¬ 
stant  they  plunge  it  into  cold  water.  The 
yellowish  white  indicates  a  temper  so  little 
reduced,  as  to  l>e  used  for  few  edge-tools. 
The  straw  colour,  the  gold  colour,  and  the 
brown,  are  used  for  penknives,  razors, 
and  gravers  ;  the  purple  for  tools  used  in 
working  upon  metals,  especially  iron;  the 
violet  for  springs,  and  for  instruments 
used  in  cutting  soft  substances — such  as 
cork,’  leather,  Ac. 

A  convenient  mode  of  tempering  a  great 
number  of  articles  at  once,  and  of  heating 
them  uniformly,  however  irregular  their 
shape,  is  to  put  them  into  a  proper  vessel, 
with  as  much  oil  or  tallow'  as  will  cover 
them,  and  then  to  place  them  over  the 
lire,  until  a  sufficient  heat  is  given.  Clock 
and  watch  pinions,  watch  verges,  &c.,  are 
tempered  in  this  manner.  The  requisite 
temper  may  be  known  by  the  following 
circumstances  : — M  hen  the  tallow  first 
begins  to  smoke,  it  indicates  a  straw  co¬ 
lour;  but  if  the  heat  be  continued  till  the 
smoke  becomes  more  abundant  and  of  a 
darker  colour,  it  will  be  equal  to  a  brown. 
If  the  tallow'  be  heated  so  as  to  yield  a 
black  smoke,  and  still  more  abundant,  it 
will  denote  a  purple  temper.  The  next 
degree  of  heat  may  be  known  by  the  tal¬ 
low’  taking  lire,  if  a  lighted  body  be  pre¬ 
sented  to  it ;  but  yet  not  so  hot  as  to  con¬ 
tinue  to  burn  when  the  light  is  with¬ 
drawn  ;  and  this  will  denotea  blue.  Small 
articles,  such  as  pendulum  and  other 
springs,  need  not  he  dropped  into  wfater, 
but  only  made  to  pass  through  the  air  by 
tossing  them  out,  and  letting  them  fall  to 
the  ground.  Small  drills  may  he  harden¬ 
ed,  by  holding  their  points  in  the  flame  of 
a  candle,  and,  when  sufficiently  hot,  sud¬ 
denly  plucking  them  out,  the  air  will 
harden  them  ;  or  take  a  little  tallow  upon 
their  point,  then  pass  them  through  the 
flame  at  about  balf-an-inch  above  the 
point,  and  hold  them  there  till  the  tal¬ 
low  begins  to  smoke. 


Conducting  Pmccrt  of  Jioditt — The  relative 
conducting  powers  of  beat,  through  the  following 
bodies  in  seronda — air  67(J,  lint  1082,  wool  1 1 18, 
raw  silk  1284,  beaver's  fur  1290,  eider-down 
1805,  and  hare's  fur  1315.  Hare's  lur,  eider¬ 
down,  caoutchouc,  wool,  and  silk,  are  the  worst 
conductors. 


THE  electrical  kite. 
A 


Tiif  kite  used  by  electricians,  differs  in 
no  respect  from  those  used  among  chil¬ 
dren,  except  that  the  paper  is  covered  with 
drying  linseed  oil,  to  prevent  its  being 
destroyed  hy  rain,  and  a  slender  wire  is 
interwoven  with  the  string,  to  render  it  a 
better  conductor.  It  is,  however,  doubt¬ 
less  known  to  almost  every  one,  that 
there  is  a  considerable  difference  among 
children's  kites  in  their  flying  properties. 
Some  of  them,  under  every  favourable  cir¬ 
cumstances  of  wind  and  size,  can  scarcely 
he  raised  or  kept  aloft  by  any  exertion  ;  so 
that  the  pertinacity  of  infantine  perse¬ 
verance,  in  affairs  of  sport,  is  almost  ex¬ 
hausted  in  attending  to  them.  We  will, 
therefore,  give  the  proportions,  which  will 
certainly  answer  well.  The  straightener, 
a  n,  and  the  bow,  c  a  d,  should,  when  the 
latter  is  open,  he  of  the  same  length,  reck¬ 
oning  the  length  of  the  straightener  from 
the  place  where  it  is  notched,  to  the  bow. 
By  this  means,  when  the  bow  is  in  its 
place,  the  cord,  c  d,  which  connects  the 
extremities,  passes  over  the  straightener 
at  the  distance  of  one-third  of  the  length 
of  the  latter  from  its  end,  a  ;  and  the  ta¬ 
pering  of  the  kite,  therefore,  commences 
at  two-thirds  of  its  length  from  its  {>oint- 
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ed  extremity.  The  cord,  to  which  the 
cord  for  raising  the  kite  is  attached,  is 
fastened  by  both  ends  to  the  straightener  : 
one  end  at  d ,  one-sixth  of  the  whole 
length  of  the  kite  from  the  end,  a;  and 
the  other  at  f,  one-third  of  the  whole 
length  of  the  kite  from  the  extremity,  n. 
The  length  of  the  cord,  de  f,  may  be  about 
equal  to  that  of  the  straightener  ;  the 
cord,  e  must  be  attached  to  such  a  part 
of  the  cord,  d  efj  that  the  kite,  if  suspend¬ 
ed  by  it,  when  without  a  tail,  shall  re¬ 
main  horizontal.  The  tail  of  the  kite 
should  be  seven  times  the  length  of  the 
straightener,  and  it  should  be  loaded,  in 
about  twenty  different  places,  with  some 
such  material  as  rolls  of  paper,  and  a  bob 
or  heavy  roll  of  the  same  kind  at  the  end 
of  it.  A  kite,  thus  constructed,  will  easily 
he  raised,  with  a  moderate  wind,  to  a  great 
height.  If  the  paper  be  oiled  after  the 
kite  is  finished  and  dry — which,  perhaps, 
is  the  best  way — it  should  be  damped  with 
a  sponge  and  water  before  it  is  pasted,  in 
order  that  it  may  dry  without  wrrinkles. 
A  kite  four  feet  high  will  be  found  very 
convenient  for  electrical  purposes. 

In  an  electrical  point  of  view,  according 
to  Cavallo’s  experiments,  the  whole  power 
of  the  kite  consists  in  the  string ;  it  is, 
therefore,  important  to  make  the  string  a 
good  conductor.  For  this  purpose,  the 
simplest  mode  is  to  wet  it ;  but  it  is  better 
still  to  use,  with  two  threads  of  common 
hemp,  one  of  the  copper  thread  used  for 
trimmings. 

The  highest  idea  which  the  ancients 
could  form  of  Omnipotence,  comprised  the 
exclusive  ability  of  directing  the  thunder¬ 
bolt  ;  the  power  of  which  they  considered 
to  be  absolutely  irresistible,  and  the  com¬ 
mand  of  it  immeasurably  removed  from 
human  control.  If,  then,  we  venture  to 
interfere  with  this  astonishing  agent  of 
nature,  let  us  remember  its  tremendous 
power,  and  not,  for  a  moment,  forego  the 
precautions  that  will  insure  safety.  In 
serene  weather,  there  is  never  any  danger 
in  raising  the  tube  ;  but  it  is  always  un¬ 
safe  to  raise  it  during  a  thunder  storm,  or 
while  black  clouds  are  hovering  over  head  ; 
for  the  quantity  of  electricity  brought 
down  will  often  be  very  great,  although 
there  may  be  no  thunder.  When  the 
electricity,  therefore,  during  a  storm,  is 
intended  to  be  observed,  the  kite  should  be 
raised  while  the  air  is  yet  tolerably  clear. 
At  the  lower  end  of  the  conducting  line, 
Dr.  Franklin  fixed  a  key  ;  or  (which  is 
still  better),  to  bend  a  piece  of  tin  plate,  in 
the  form  of  a  conductor  of  an  electrical 
machine,  with  hooks  at  each  end  ;  to  one 
of  the  hooks  the  conducting  line  should 


be  fastened,  and  to  the  other,  three  or 
four  yards  of  silk  cord  covered  with  wax, 
that  it  may  not,  by  getting  damp,  readily 
become  a  conductor;  or,  instead  of  this 
conductor,  a  slender  wire  may  reach  from 
the  conducting  line  to  an  insulated  prime 
conductor.  This  conductor  should  be 
furnished  with  a  quadrant  electrometer, 
that  the  strength  of  the  electricity  may  be 
determined  by  inspection.  In  making 
experiments  with  an  insulated  string — 
especially  when  a  storm  is  apprehended  or 
actually  present — it  would  be  proper  to 
have  a  rod  of  iron,  or  some  other  good 
conductor,  in  direct  communication  with 
the  earth,  and  within  an  inch  or  two  of 
the  string;  so  that  notice  would  be  given 
of  the  descent  of  an  unusual  quantity  of 
electricity,  by  the  snapping  between  the 
conductor  and  the  string,  and  the  opera¬ 
tor  would  have  time  to  provide  for  his 
safety. 

The  electric  spark  taken  from  the  string 
of  a  kite,  or  from  an  insulated  conductor 
connected  with  it,  especially  when  it  does 
not  rain,  is  very  seldom  longer  than  a 
quarter  of  an  inch;  but  it  is  exceedingly 
pungent.  When  the  index  of  the  elec¬ 
trometer  is  not  higher  than  20°,  the  person 
that  takes  the  spark  will  feel  the  effect  of 
it  in  his  legs.  It  appears  more  like  the 
discharge  of  an  electric  jar,  than  the  spark 
taken  from  the  prime  conductor  of  an 
electrical  machine. 

It  may  be  inquired,  how  the  vast  quan¬ 
tity  of  electricity  developed  in  thunder 
storms,  is  produced.  To  this  an  answer 
may  be  derived  from  the  following  : — 
For  as  vapour  contains  in  almost  all  cases 
a  greater  quantity  of  electricity  than  the 
water  from  which  it  is  formed,  a  cloud  or 
collection  of  vapours,  therefore,  will, 
by  condensation,  become  strongly  plus, 
and,  by  rarefaction,  will  become  minus  ; 
and  if  two  clouds,  in  these  opposite  states, 
approach  near  each  other,  a  discharge  will 
ensue  to  restore  the  equilibrium  ;  the  dis¬ 
charge  will  be  attended  with  a  flash,  con¬ 
stituting  the  lightning,  and  the  lightning 
dividing  the  air  and  forming  a  vacuum  by 
its  velocity;  the  divided  air,  on  rushing 
together  again,  produces  the  thunder.  The 
very  same  cause  produces  the  snapping  of 
the  slightest  spark.  It  may  also  be  ob¬ 
served,  that  the  phenomena  of  thunder 
and  lightning  will  ensue  when  a  cloud, 
either  plus  or  minus,  strikes  the  earth 
instead  of  another  cloud.  E.  L. 

• 

Fish  are  drawn  towards  a  light ;  they  assemble 
to  be  fed  by  the  sound  of  a  bell,  are  fond  of  mu¬ 
sic,  and  of  particular  instruments. — The  Chinese 
hatch  the  spawn  of  fish  in  hens’  eggs. 
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ON  THE  STATE  OF  MECHANICS. 

Extract  from  an  Address  delivered  on 

Thursday .  Nov.  9 th,  to  the  Members  of 

the  Cheltenham  Working  Men  and 

Tradesmen's  Association. 

By  Mons.  Dup«ez. 

I  shall  proceed  with  all  that  eagerness 
and  enthusiasm  with  which  I  am  excited 
for  a  class  of  society  which,  at  all  times, 
claims  the  assistance  of  the  wealthy  for 
their  own  comfort  and  the  luxuries  they 
enjoy,  and  the  support  of  the  learned,  to 
prepare  and  cultivate  a  fertile  soil  :  yea,  I 
am  even  bound  to  say  a  rich  soil,  capable  of 
producing  the  choicest  and  most  exquisite 
fruits  ;  for  if  we  were  to  look  over  the 
list  of  all  those  who  signalize  their  talent 
in  the  sciences  and  the  arts,  we  should 
perceive  that  a  great  number  have  issued 
from  the  ranks  of  that  modest  class,  where 
comfort  is  reduced  to  the  strict  necessa¬ 
ries,  and,  above  all,  from  a  class  still  less 
favoured  by  fortune,  whose  only  resource 
is  a  hard  and  continued  labour.  Yes,  my 
friends,  the  greater  part  of  those  illus¬ 
trious  men,  who  have  added  so  much  to 
the  glory  of  their  country  by  their  disco¬ 
veries  and  their  masterpieces,  were  born 
in  mediocrity,  and  even  still  oftener  in 
the  ranks  of  poverty.  That  humble  origin, 
which  some  have  the  misfortune  to  blush 
at,  is  their  noblest  title  of  honour;  it 
shows  all  what  they  were  obliged  to  do  to 
struggle  against  their  bad  lot,  and  to  tri¬ 
umph  over  fortune  by  the  mere  strength 
of  their  genius  and  character. 

It  is  in  such  an  institution  as  that  of 
mechanics,  that  it  matters  most  to  point 
out,  on  one  side,  the  advantage  which  a 
manufacturer,  or  any  other  person  who 
presides  over  mechanics,  w’ill  derive  from 
the  intelligence  and  talent  of  the  latter; 
and,  on  the  other  hand,  it  is  of  the  utmost 
importance  to  explain  to  mechanics,  by 
what  means  they  may  raise  themselves 
above  those  who  are  most  favoured  by 
fortune. 

One  of  the  first  and  most  essential  ob¬ 
jects  of  which  mechanics  should  acquire 
exact  and  salutary  notions  is,  the  advan¬ 
tage  which  the  good  use  and  improvement 
of  machinery  offer  to  society  in  general, 
and  especially  to  mere  artisans.  This 
nice  subject  has  seldom  been  well  treated, 
because  those  who  have  had  occasion  to 
speak  of  it  have  been  unable  to  restrain 
themselves  within  the  limits  of  truth, 
either  in  accusing  or  in  defending  the  use 
of  machinery. 

To  be  sincere,  we  ought  at  first  to  ac¬ 
knowledge  the  momentary  distress,  the 


transient  Injury,  which  the  Introduction 
of  new  mechanisms  may  produce  on  cer¬ 
tain  parties  of  the  working  class. 

Whenever  a  new  mechanical  means  has 
for  its  object  to  produce  a  useful  result, 
either  with  less  force  or  in  less  time,  than 
was  required  by  the  process  already 
known,  there  is,  in  the  first  instance,  di¬ 
minution  of  labour,  and,  if  that  labour 
were  performed  by  man,  there  is  distress, 
till  man  has  found  a  new  occupation. 

Hut  economy  in  the  means  of  produc¬ 
tion  being  the  result  of  the  new’  mechan¬ 
ism,  allows  the  objects  which  it  serves  to 
manufacture,  to  be  given  at  a  lower  price: 
the  latter  obviously  increases  the  con¬ 
sumption.  The  work  being  reduced  for 
every  object,  very  soon  a  greater  number 
of  objects  of  the  same  nature  are  perfected, 
and  thus  equilibrium  is  restored. 

When  society  prospers  with  regularity, 
the  progress  of  the  arts  is  on  a  level  with 
the  increase  of  national  wealth;  the  me¬ 
chanisms  which  are  improved,  require 
every  day  new  hands;  arts  which  deve¬ 
lop  themselves  new  trades,  require  those 
hands  to  apply  them  to  their  work.  Hy 
these  continual  modifications,  the  quan¬ 
tity  of  produce  manufactured  by  industry 
to  supply  the  wants  of  men,  is  constantly 
increased  ;  at  the  same  time,  those  ob¬ 
jects,  better  manufactured,  better  com¬ 
bined,  both  in  their  physical  forms  and 
qualities,  contribute  more  to  the  happiness 
and  comfort  of  men. 

Instead  of  limiting  myself  to  general 
discourses,  little  apt  to  carry  conviction 
into  minds  accustomed  to  positive  results, 
it  has  appeared  to  me  preferable  to  have 
recourse  to  what  we  have  experienced  by 
examples;  and,  therefore,  I  have  chosen 
the  one  which  is  presented  to  us  in  the  in¬ 
troduction  of  the  steam-engines — an  in¬ 
troduction  which  has  worked  in  Britain 
with  the  greatest  rapidity. 

The  celebrated  \\  att,  the  inventer  of 
steam-engines,  succeeded  in  his  manufac¬ 
tory  alone,  at  Birmingham,  to  manufac¬ 
ture  a  number  of  engines  sufficient  to 
equal  the  labour  of  100,003  horses,  or 
700,000  men.  Many  other  establishments 
have  been  rapidly  formed  for  the  construc¬ 
tion  of  similar  machineries.  It  has  been 
calculated,  that  the  force  of  steam  employ¬ 
ed  in  Great  Britain,  surpasses  that  of 
8,000,000  of  men.  No  other  agent  has 
been  established  so  quickly,  nor  has  pro¬ 
duced  so  prodigious  a  mass  of  power  to 
make  up  for  the  work  entirely  performed 
by  the  hand.  Certainly,  if  the  introduc¬ 
tion  of  machineries  could  occasion  great 
misfortunes,  in  depriving  the  working 
class  of  their  labour,  it  would  be  by 
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the  effect  which  the  introduction  of  steam, 
engines  must  unavoidably  have  produced 
upon  that  class  of  society  since  1780. 
And,  my  friends,  in  1780,  when  there  ex¬ 
isted  but  a  very  small  number  of  those 
engines,  English  industry  did  not  employ 
1,000,000  of  men  above  twenty  years  of 
age ;  and  now  it  occupies  4,000,000,  who 
join  their  physical  strength  to  the  mate¬ 
rial  power  of  steam — a  power  superior  to 
that  of  8,000,000  men.  To  obtain  such  a 
splendid  result,  it  was  necessary  to  apply 
successively  the  steam-engine  to  all  the 
great  works  connected  with  the  arts — it 
was  necessary  to  accomplish  a  complete 
revolution  in  the  most  important  and  the 
most  productive  branches  of  industry. 

And  so  it  is  that,  with  the  steam-en¬ 
gine,  we  proceed  to  the  extraction  of  the 
ore  and  water  which  harbour  in  the 
mines,  even  to  depths  where  the  labour  of 
man  despaired  to  obtain  profitable  results. 

By  a  still  greater  miracle,  it  is  with 
the  steam-engine  that  we  have  been  en¬ 
abled  to  perform  the  nicest  and  most  punc¬ 
tilious  works.  Therefore  (as  it  has  been 
said  ingeniously),  the  steam-engine,  no 
less  admirable  than  the  proboscis  of  the 
elephant,  is  equally  able  to  seize  and  han¬ 
dle  with  strength  the  weightiest  burdens, 
and  with  dexterity  the  lightest,  the  nicest, 
and  most  brittle  objects. 

Let  us,  then,  resume  these  considera¬ 
tions.  If  it  be  true  that  new  machineries, 
when  they  take  possession  of  the  work 
which  before  was  accomplished  by  man, 
are  a  scourge  to  the  people,  Watt,  the  il¬ 
lustrious  Watt,  would  be,  among  all  men, 
he  who  would  have  inflicted  the  greatest 
of  ail  evils  upon  the  artisans  of  his  coun¬ 
try,  and  of  all  the  countries  where  his  in¬ 
genious  system  is  employed  as  an  agent. 
But,  on  the  contrary,  experience  shows 
us  that,  in  somewhat  more  than  fifty 
years  (as  I  have  already  said  it)  steam- 
engines,  equivalent  to  the  labour  of 
8,000,000  of  men,  have  been  the  result  of 
English  industry  employing  more  than 
4,000,000  of  men,  while,  in  1700,  no  more 
than  1,000,000  were  employed. 

Doubtless,  my  friends,  this  increase 
could  not  take  place  without  difficulties, 
without  obstacles,  without  great  distress. 
Every  year  there  were  classes  of  workmen, 
whose  work  was  changed,  transferred,  re¬ 
duced,  or  suppressed — they  were  obliged 
to  seek  another  employment  for  their 
hands  and  intelligence,  and,  of  course, 
they  suffered  in  this  incident.  At  first 
they  began  to  murmur,  soon  they  broke 
out  into  threatenings — they  rose  up  against 
the  machineries,  whose  final  result  was 
to  be  for  them  so  great  an  increase  of  occu¬ 


pation — the  most  violent  attacked  those 
establishments,  provided  with  the  new 
machines,  in  order  to  destroy  them.  After 
the  law  had  taken  its  course,  time  was  the 
most  powerful  remedy  to  those  excesses. 
The  mechanics  found  new  and  profitable 
occupations — they  ceased  to  curse  the  par¬ 
ticular  kind  of  mechanism  which  had 
obliged  them  to  modify  their  labour  ;  and 
thus  it  led  to  more  recent  inventions. 

Let  us  cast  a  look  around  us.  We  shall 
see  in  the  most  common  actions  of  life, 
and  in  all  the  works  of  the  arts,  that  man, 
without  increasing  his  absolute  strength, 
can  wonderfully  increase  its  effects  by  the 
use  which  a  blessed  understanding  can 
make  of  it. 

When  we  observe  with  care  the  works 
of  an  extensive  workshop,  we  are  struck 
at  the  difference  of  the  results  obtained  by 
the  different  workmen  who  perform  them. 

We  see  some  endowed  by  nature  with  a 
very  great  natural  strength,  exhausting 
themselves  in  prodigious  efforts,  and,  ne¬ 
vertheless,  producing  a  work  equally  in¬ 
different,  both  for  the  quantity  of  the  pro¬ 
duce  and  for  the  quality  of  the  execution. 

We  see  others,  whose  slim  body  or  de¬ 
licate  complexion,  scarcely  promises  great 
physical  efforts,  but  who  compensate  this 
defect  by  a  rare  intelligence,  and  by  the 
habit  of  observing,  of  comparing,  and  of 
reflecting.  They  lose  not  a  single  move¬ 
ment;  they  only  apply  to  the  production 
of  each  particular  effect,  the  portion  of 
strength  strictly  necessary  to  produce  it ; 
they  avoid  the  ill -directed  strokes,  the  su¬ 
perfluous  pressures,  and  the  useless  or 
contrary  frictions.  By  this  economy  of 
their  means,-  they  perform  more  quickly, 
more  perfectly,  and  with  less  fatigue,  that 
which  is  the  source  of  exhaustion  to  the 
most  robust  men,  when  they  are  not  as¬ 
sisted  by  knowledge  and  skill. 

Dispositions  natural  to  observation,  a 
dexterity  of  which  the  source  is  in  the 
suppleness  of  certain  articulations,  in  the 
ease  and  precision  of  certain  movements, 
must  render  shorter  and  less  imperfect  the 
apprenticeship  of  every  mechanical  art; 
but  in  this  apprenticeship  even,  in  which 
we  too  often  trust  for  everything  to 
chance,  to  time,  to  routine,  science  may 
offer  useful  instruction,  in  order  to  reach 
by  a  surer,  a  more  direct,  and  an  easier 
road,  the  end  to  which,  without  science, 
we  cannot  approach,  except  by  very  small 
degrees,  and  by  groping,  as  it  were,  in 
the  dark. 

It  belongs  to  the  manager  of  those  ex¬ 
tensive  workshops  and  manufactories,  to 
make  it  his  particular  study,  to  economise, 
by  the  means  of  geometry  applied  to  me- 
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chanisros,  the  energy  of  his  workmen  •  lie 
will  greatly  profit  by  it.  He  will  produce 
greater  results  with  the  same  number  of 
men — he  will  fatigue  them  less,  and.  ne¬ 
vertheless,  obtain  more  from  them.  They 
themselves  will  learn,  in  a  given  time, 
not  merely  to  do  more,  but  even  to  do 
better. 

Thus  the  work  performed  by  the  hand 
will  become,  in  English  industry,  more 
and  more  economical,  and  every  day  it 
will  draw  nearer  to  its  perfection.  The 
produce  of  your  arts  being  better  appro¬ 
priated  to  your  wants,  will  increase  the 
enjoyments  of  life,  and,  being  given  to 
society  at  a  cheaper  rate,  the  number  of 
men  able  to  procure  for  themselves  these 
enjoyments  will  be  multiplied. 

By  these  diverse  means,  now  equalling 
foreign  industry,  now  carrying  off  the 
palm,  the  improved  produce  of  your  in¬ 
dustry  always  increasing,  will  go  and  shed 
abroad  your  titles  of  glory  in  the  kind 
works  of  peace,  the  same  as  formeily  were 
your  titles  of  glory  in  the  works  of  war¬ 
fare.  To  attain  this  end,  we  must  in¬ 
spire  young  mechanics  wdth  a  love  for  or¬ 
der,  reason,  and  activity,  and  accustom 
them  early  to  the  close  habits  of  labour. 
But,  in  doing  this,  let  115  not  imitate  cer¬ 
tain  manulacturers,  who,  to  satisfy  their 
avarice,  have  made  unfortunate  children 
of  from  between  eight  and  ten  years  of 
age,  work  fourteen  hours  in  the  day.  Can 
there  be  anything  more  revolting  to  the 
feelings,  than  to  see  such  youths,  as  nu¬ 
merous  as  interesting,  becoming  the  sport 
of  covetous  men,  abusing  the  indigence  of 
parents,  and  thus  mining  in  its  source 
the  hope  of  poor  families  ?  But  no,  I 
trust  that  that  time  is  past.  I  trust,  that 
those  who  are  interested  in  extensive 
workshops  and  manufactories,  are  sensi¬ 
ble,  and  will  become  more  and  more  so, 
that  their  own  prosperity  depends  on  the 
intelligence  and  skill  of  those  whom  they 
employ.  They  will  then  no  longer  he  a 
bar  in  the  way  of  learning,  but,  on  the 
contrary,  they  will  support  all  such  insti¬ 
tutions  as  are  calculated  to  benefit  them  ; 
and  thus  engage  that  interesting  part  of 
the  community  to  devote  their  leisure 
time  to  such  assemblies  as  those,  where 
they  will  acquire  instruction,  and  where 
they  will  he  taught  that  discipline  and 
obedience  to  their  employers  as  are  re¬ 
quisite  in  society,  and  that  without,  they 
will  in  vain  seek  to  raise  themselves. 

In  case  of  necessity,  it  is  necessary  that 
a  manager  of  works  should  he  able  to  put 
his  hand  to  the  work,  not  for  the  absolute 
quantity  which  he  will  he  able  to  perform, 
hut  for  the  example  and  instruction  which 


it  matters  so  much  to  him  to  give  on  seve¬ 
ral  occasions  to  his  own  men.  Besides, 
there  is  but  one  sure  means  of  never  being 
deceived  upon  the  execution  of  the  works 
which  we  direct,  and  this  is,  to  know  tho¬ 
roughly  the  practice  of  them.  For  man, 
called  upon  to  direct  many  others,  the 
work  of  hand  is  but  of  secondary  import¬ 
ance  ;  it  is  to  the  intellectual  force  that  he 
ought  to  assign  the  first  rank. 

THREE  MECHANICAL 
PARADOXES. 

First.  If  a  cylinder  or  a  barrel  had  an 
axle  affixed  to  it,  and  a  handle  were  ap- 
lied  to  this,  like  a  garden-roller;  if  this 
machine  were  placed  in  the  water,  and 
pulled  along  by  means  of  the  handle, 
it  might  he  imagined  that  it  would  re¬ 
volve;  hut  such,  it  appears,  would  not  be 
the  case,  as  it  would  gain  nothing  by  turn¬ 
ing  ;  or,  if  it  should  turn,  it  would  only 
he  a  rotative  motion,  which  could  be  stop¬ 
ped  by  a  very  slight  force.  The  water 
would  cause  a  resistance  to  the  periphery, 
still  this  resistance  would  not  cause  it  to 
revolve,  excepting,  perhaps,  from  any 
small  friction  which  might  result  between 
the  water  and  the  vessel.  1  he  resistance 
of  the  water  against  it  would  be  divided 
into  two  forces — the  one  horizontal,  and 
the  other  in  a  line  with  the  centre  of  the 
barrel  ;  the  horizontal  force  could  not  turn 
the  wheel  round,  because  it  would  have 
nothing  to  Jay  hold  of ;  and  this  force, 
which  was  in  a  line  with  the  centre,  would 
have  no  tendency  to  turn  it.  No  force  ap- 
i  plied  to  the  circumference  of  a  wheel,  al- 
|  lowing  there  to  he  no  friction,  could  ever 
turn  it  round — not  even  a  bullet  which 
might  be  fired  against  it. 

Secondly.  A  wheel  is  commonly  sup¬ 
posed  to  act  as  a  lever  ip  surmounting  ob¬ 
stacles;  but  such  is  not  the  case.  A  wheel 
gains  nothing  whatever  hut  its  shape,  in 
surmounting  them,  excepting  avoiding 
friction  ;  and,  in  other  respects,  it  would 
surmount  obstacles  just  in  the  same  wav, 
if  it  were  fixed  on  the  axle,  as  if  it  cottid 
revolve,  as  the  centre  would  describe  the 
same  curve  in  both  cases. 

Thirdly.  It  is  also  commonly  supposed, 
that  in  order  for  one  person  to  lie  able  to 
strike  a  blow  with  his  hand  or  foot  twice 
as  hard  as  another  person  of  equal  weight 
and  size  could  do,  he  must  he  only  twice 
as  strong ;  but  this  is  erroneous,  as  it 
would  be  necessary  for  the  latter  to  be 
four  times  as  strong;  because,  in  order 
for  the  blow  to  he  twice  as  hard,  with  the 
same  weight,  it  must  be  twice  as  quick  ; 
consequently;  two  blows  would  be  given  in 
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the  time  that  the  other  only  gave  one ; 
and  each  of  the  two  being  also  twice  as 
hard,  makes  four  times  the  force  expend¬ 
ed  in  a  given  time. 

L.  G. 

LEWIS’S  FOUNTAIN  FOR  SHOPS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Allow  me  to  correct  your  corre¬ 
spondent  “  G.  F.  13. ”  in  his  remarks  and 
improvements  upon  my  fountain,  as  he 
appears  totally  unacquainted  with  the 
nature  of  it.  “  G.  F.  B.”  states  it  thus  : 
— “  Mr.  Lewis  says,  to  set  the  fountain 
in  action,  we  charge  the  cylinder,  F,  with 
air,  by  lifting  the  end  of  the  lever,  which 
draws  the  piston  up;  there  is  a  valve  at 
bottom,  which  admits  the  air:  next  pour 
■water  through  the  funnel  till  it  rises  to 
the  neck,  and  thus  turn  the  stop-cock  off. 
3Jour  water  into  the  basin  at  top,  till  you 
see  it  come  out  of  the  mouth-piece  of  the 
fountain,  &c.  ;  and  it  thus  drives  the  wa¬ 
ter  up  the  pipe,  o.”  Had  u  G.  F.  B.” 
left  the  <§•<?.  out,  and  stated  the  cause  why 
it  is  driven  up  the  pipe,  o,  he  would  see  it 
would  do,  and  had  no  occasion  to  refer  to 
the  principle  of  hydrostatics.  The  cause 
is  explained  in  the  description,  page  330, 
of  the  Penny  Mechanic.  The  valve 
which  “  G.  F.  B.”  speaks  of,  was  omitted 
in  the  description.  Instead  of  a  valve, 
there  is  a  pipe  communicating  with  the 
back  of  the  vessel,  a  ;  the  other  end  of 
which  is  a  stop-cock,  the  key  of  which  is 
fixed  in  the  centre  of  the  lever,  c,  in  the 
vessel,  b  ;  when  the  valve,  d,  rises  to  let 
the  water  through  into  the  vessel,  a ,  it 
opens  the  stop-cock,  and  lets  the  air  out 
of  the  upper  part  of  the  vessel,  a. 

The  improvement  he  has!  suggested, 
does  away  with  the  intention  of  the  in- 
venter — namelv,  to  prolong  the  time  of 
acting.  Where  “  G.  F.  B/s  ”  _  improve¬ 
ment  would  last  one  hour,  mine  would 
last  twenty  hours. 

J  remain  yours,  &c., 

D.  Lewis. 

APPARATUS  FOR  FINDING  THE 
LEVEL  OF  ANY  COUNTRY. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — Having  seen  in  your  excellent  peri¬ 
odical  a  short  description  of  an  “  Appa¬ 
ratus  for  finding  the  Level  of  any  Coun¬ 
try,”  I  beg  leave  to  remark,  that  such  an 
apparatus  must  be  of  great  utility  to  en¬ 
gineers,  land-surveyors,  contractors,  and 
mining  surveyors — particularly  to  the  lat¬ 


ter  ;  for  as  correct  mining  is  now  becoming 
appreciated,  and  as  sections  and  maps  of 
mines  are  becoming  general,  it  would  be  a 
much  more  portable  instrument  than  the 
spirit-level  with  its  appendages,  besides 
being  done  in  one-tenth  less  time.  Per¬ 
haps  “  C.  IV.”,  would  feel  no  objec¬ 
tions  to  furnish  particulars,  with  the  cost, 
through  your  valuable  pages.  I  wish  also 
to  remark,  that  in  reading  over  the  pro¬ 
ceedings  of  the  Institution  of  Civil  En- 
gineers,  about  April,  1840,  I  find  the  fol¬ 
lowing  description  of  apparently  the  same 
instrument,  by  llenry  Carr,  Grad.  Inst. 
Civil  Eng.  : — “  The  object  of  the  author 
was  the  construction  of  a  machine  which, 
being  drawn  alongany  road  of  moderately 
even  surface,  should  describe  the  section 
of  the  line  over  which  it  passed.”  It  is 
evident  that,  if  a  pendulum  be  suspended 
from  a  frame  standing  perpendicularly, 
when  the  machine  rests  on  a  horizontal 
plane,  on  passing  over  a  plane  inclined  at 
any  angle  with  the  horizon,  the  pendulum 
must  form  the  same  angle  with  the  frame, 
the  tangent  of  which,  in  terms  of  the  ra¬ 
dius,  will  be  the  rise  or  fall  of  the  plane. 
The  duration  of  the  tangent  will  be  deter¬ 
mined  by  the  paper  on  which  the  section 
is  drawn,  being  made  to  traverse  at  a  speed 
proportionate  to  the  distance  passed  over  ; 
and  the  extent,  by  the  difference  of  the 
speeds  of  a  nut  and  screw,  which  are 
made  to  revolve  in  the  same  direction— 
the  nut  turning  at  a  constant  velocity,  and 
the  screw  at  a  speed  differing  from  that 
of  the  nut  in  proportion  to  the  tangent, 
slower  or  faster,  as  the  tangent  is  plus  or 
minus;  raising  or  lowering  the  nut  ac¬ 
cording  to  the  deviation  of  the  plane  from 
the  horizontal  line.  The  machinery  is  set 
in  motion  by  the  wheels  of  the  carriage, 
and  a  series  of  wheels  and  pinions  of  given 
diameters,  cause  the  ground  line  and  da¬ 
tum  line  to  be  drawn  simultaneously  by 
two  pencils  on  a  paper,  which  gradually 
unfolds  itself  from  one  drum,  and  is  trans¬ 
ferred  to  another  at  the  rate  of  five  chains 
to  the  inch. 

Although  I  have  been  convinced  of  the 
utility  of  such  an  instrument  ever  since 
reading  this  description,  yet  I  have  met 
with  no  one  who  is  either  competent  to 
make  one,  or  to  give  particulars  for  mak¬ 
ing  one  ;  therefore,  by  inserting  this  re¬ 
quest  to  your  correspondent,  you  will 
much  oblige  yours  very  respectfully, 

S.  Bowkley, 
Mineral  Surveyor. 

One  cubic  foot  of  boiler  in  steam-pipes,  heats 
2000  feet  of  air  to  70°;  and  one  square  foot  of 
pipe  will  warm  200  feet  of  air. 
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THE  CHEMIST. 

LIGHT  CARBONATED  HYDROGEN 
GAS. 

Light  carbonated  hydrogen  gas  is  hy¬ 
drogen  gas  holding  charcoal  in  solution. 
There  are  several  combinations  of  this 
kind  of  gas  obtained  by  different  processes, 
which  differ  in  their  properties,  and  in 
the  proportion  of  their  constituent  princi¬ 
ples. 

Properties. — Ligh t  ca rbona ted  h yd  roge n 
gas  has  a  fetid  odour.  It  is  neither  ab¬ 
sorbed  nor  altered  by  water.  It  is  inflam¬ 
mable,  and  burns  with  a  denser  and  deeper 
coloured  flame  than  hydrogen  gas.  It  is 
unalterable  by  acids  or  alkalies,  and  by 
water.  Its  specific  gravity  is  greater  than 
that  of  hydrogen  gas,  or  that  of  common 
air.  Its  combustion,  with  a  due  propor¬ 
tion  of  oxygen  gas,  is  productive  of  water 
and  carbonic  acid.  W  hen  passed  through 
melted  sulphur,  it  becomes  converted  into 
sulphurated  hydrogen  gas,  and  charcoal  is 
deposited.  Electrisation  dilates  it  perma¬ 
nently  to  a  little  more  than  twice  its  ori- 

4 

ginal  bulk.  The  air,  thus  expanded,  re¬ 
quires  a  greater  quantity  of  oxygen  to  de¬ 
compose  it,  than  -the  same  quantity  of  gas 
not  dilated  by  electricity.  100  cubic 
inches  of  pure  carbonated  hydrogen  gas, 
weigh  from  sixteen  to  twenty-four  grains. 

Light  carbonated  hydrogen  gas  may  be 
obtained  from  animal,  vegetable,  or  mi¬ 
neral  substances.  Nature  produces  it 
ready  formed  in  marshes  and  ditches,  on 
the  surface  of  putrid  water,  in  burying- 
places,  common  sewers,  and  in  those  situ¬ 
ations  where  putrid  animal  and  vegetable 
matters  are  accumulated.  It  is  also  gene¬ 
rated  in  the  intestinal  canal  of  living  ani¬ 
mals. 

1.  Light  carbonated  hydrogen  gas  may 
be  plentifully  procured  from  most  stag¬ 
nant  waters.  To  do  this,  fill  a  wide¬ 
mouthed  bottle  with  the  water,  and  keep 
it  inverted  therein,  with  a  funnel  in  its 
neck;  then,  with  a  stick,  stir  the  mud  at 
the  bottom,  just  under  the  funnel  in  the 
bottle,  so  as  to  let  the  bubbles  of  air.  which 
rise  from  the  mud,  enter  into  the  bottle  ; 
w  hen,  by  thus  stirring  the  mud  in  various 
places,  and  catching  the  air  in  the  bot¬ 
tle,  it  is  filled.  It  must  be  corked  under 
water. 

2.  It  may  be  also  obtained  during  the 
distillation  of  animal  and  vegetable  mat¬ 
ters.  For  instance  : — 

Let  shavings  of  wood  or  sawdust,  be 
put  into  a  retort,  and  begin  the  distilla¬ 
tion  with  a  gentle  heat,  increasing  it  gra¬ 
dually,  till  the  retort  becomes  red  hot ;  a 


great  quantity  of  gas  will  be  liberated, 
which  may  be  caught  over  water.  On 
examining  this  gas,  it  will  be  found  to 
consist  of  carbonic  acid  gas  and  carbonated 
hydrogen  gas.  In  order  to  obtain  the  lat¬ 
ter  in  a  state  of  purity,  the  whole  must 
be  mixed  with  lime-water,  or  w’ith  a  caus¬ 
tic  alkaline  solution.  The  carbonic  acid 
gas  will  be  abs<rrbed,  and  the  carbonated 
hydrogen  gas  left  behind  in  a  pure  state. 

The  production  of  this  gas  in  this  man¬ 
ner,  is  the  result  of  a  partial  analysis  of 
the  wood.  It  proves  that  w’ood  contains 
solid  hydrogen,  carbon,  and  oxygen. 
When  the  intensity  of  the  heat  has  reach¬ 
ed  a  certain  degree,  a  part  of  the  charcoal 
unites  with  part  of  the  oxygen,  and  pro¬ 
duces  carbonic  acid,  which,  by  means  of 
caloric,  is  melted  into  the  gaseous  state, 
and  forms  carbonic  acid  gas ;  at  the  same 
time,  a  part  of  the  hydrogen  of  the  wood 
combines  with  another  portion  of  carbon 
and  caloric,  and  forms  carbonated  hydro¬ 
gen  gas. 

The  flame  of  burning  wood,  «Scc.,  is  the 
inflamed  carbonated  hydrogen  gas,  libe¬ 
rated  on  the  application  of  caloric  to  such 
bodies. 

3.  Charcoal  is,  in  general,  made  use  of 
for  obtaining  light  carbonated  hydrogen 
gas.  For  this  purpose,  put  some  moisten¬ 
ed  charcoal  into  an  earthen  retort,  apply 
heat,  and  increase  it  till  the  retort  be¬ 
comes  ignited  ;  gas  will  be  evolved,  con¬ 
sisting  partly  of  carbonic  acid  gas,  and 
partly  of  light  carbonated  hydrogen  gas, 
which  may  be  separated  as  before. 

In  this  case  a  decomposition  of  the  wra- 
ter  takes  place,  by  means  of  the  charcoal. 
The  oxygen  forsakes  its  hydrogen,  and 
unites  to  part  of  the  charcoal  at  this  tem¬ 
perature,  and  forms  carbonic  acid  gas  in 
conjunction  with  caloric ;  the  liberated 
hydrogen,  assisted  by  caloric,  dissolves 
another  portion  of  the  charcoal,  and  forms 
with  it  light  carbonated  hydrogen  gas. 

4.  Light  carbonated  hydrogen  gas  may 
be  formed  in  a  direct  manner,  by  dissolv¬ 
ing  charcoal  in  hydrogen  gas.  This  may 
be  effected  bv  directing  the  rays  of  the 
sun,  collected  in  the  focus  of  a  mirror, 
upon  a  small  piece  of  charcoal  placed  on 
mercury,  in  a  receiver  filled  with  hydro¬ 
gen  gas. 

THE  GENERAL  RECIPE  BOOK. 

CATTLE  MEDICINES,  &C. 

Excellent  Cough  Drench  for  Horses. — 
Take  4  oz.  of  pounded  garlic;  1  pint  of 
best  vinegar.  Soak  them  a  few  hours, 
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squeeze  out  the  liquor,  and  add  1  lb.  of 
treacle,  \  oz.  tincture  of  opium.  This  is 
sufficient  for  four  drenches. 

Cough  Balls  for  Horses. — Take  of  pow¬ 
dered  gum  ammoniacum,  G  drachms  ;  pow¬ 
dered  squills,  2  drachms  ;  opium,  in  pow¬ 
der,  1  drachm;  syrup  or  treacle  sufficient 
to  beat  into  a  mass,  which  divide  into  two 
balls.  One  may  be  given  every  day. 

Diuretic  Balls  for  Horses. — Common 
yellow  soap,  4  oz. ;  powdered  nitre,  pow¬ 
dered  resin,  of  each  2  oz.  ;  oil  of  juniper, 
i  oz.  ;  linseed  meal  and  treacle  or  syrup, 
sufficient  to  make  six  balls  for  strong 
horses,  or  eight  balls  for  delicate  ones. 

Astringent  Drench  for  Horses. —  l  ake  of 
prepared  chalk  and  powdered  gum  Arabic, 
of  each  1  oz. ;  tincture  of  opium,  ^  oz. ; 
mint  water,  12  oz.  Mix  for  one  dose. 

Purgative  Drench  for  Horses. —  l  ake  of 
Barbadoes  aloes,  G  drachms  ;  salt  of  tartar, 
1  drachm;  boiling  water,  to  dissolve  the 
aloes,  1  pint.  Mix  sufficient  for  a  dose. 
Or  the  following,  if  the  animal  is  fever¬ 
ish,  or  as  a  cooling  purge  in  chills  : — Ep¬ 
som  or  Glauber  salts,  8  oz.,  dissolved  in 
two  pints  of  warm  whey. 

Purging  Balls  for  Horses.  —  Take  of 
Barbadoes  aloes,  5  drachms  ;  Castile  soap, 
3  drachms  ;  powdered  ginger,  1  drachm  ; 
oil  of  caraway,  10  drops.  Beat  well  to¬ 
gether  into  a  mass  with  treacle  or  syrup, 
and  form  a  ball. 

Cordial  Balls. — Take  of  powdered  cum¬ 
min  seeds,  §  oz.  ;  powdered  aniseeds, 
1  oz.  ;  best  flour  of  mustard,  1  oz. ;  tinc¬ 
ture  of  opium,  2  drachms ;  oil  of  caraway, 
40  drops.  Beat  into  a  mass  with  treacle, 
to  make  two  balls. 

Cordial  Diuretic  Balls. — Take  of  A  enice 
turpentine,  1  oz. ;  powdered  ginger,  2 
drachms ;  powdered  opium,  1  scruple ; 
powdered  caraway  seeds  sufficient  to  make 
a  ball. 

Worm  Drench  for  Horses — Take  of  oil 
turpentine,  4  oz. ;  linseed  oil,  G  oz. ;  oat¬ 
meal  gruel,  8  oz.  Mix. 

Worm  Balls. — Barbadoes  aloes,  1  oz. ; 
powdered  tin,  G  drachms ;  Castile  soap, 
G  drachms  ;  powdered  ginger,  2  drachms  ; 
oil  of  cloves,  10  drops;  syrup  or  treacle 
sufficient  to  beat  into  a  mass,  which  divide 
into  two  balls. 

Fever  Ball.— Take  of  emetic  tartar,  2 
drachms ;  nitre,  in  powder,  l  oz. ;  li* 
quorice  powder,  2  drachms ;  syrup  or 
treacle  sufficient  to  make  a  ball. 

Purgative  Clyster  for  Horses. — Common 
salt  from  4  to  8  oz. ;  warm  water,  3  quarts. 
Dissolve. 

Strengthening  Balls. —  Take  of  powder¬ 
ed  gentian,  G  drachms  ;  cascarilla  powder, 
3  drachms  ;  prepared  natron,  4  drachms ; 


Peruvian  bark,  in  powrder,  1  oz. ;  treacle 
or  syrup  sufficient  to  form  a  mass,  which 
divide  into  two  balls.  Gruel,  made  of  wheat 
flour  or  common  arrowroot,  to  which  two 
drachms  of  tincture  of  opium  may  be 
added,  would  be  of  great  service. 


MISCELLANEA. 

A  Remedy  for  Hydrophobia. — One  Benjamin 
Kovats,  a  Szeckler,  and  now  resident  in  Tran¬ 
sylvania,  is  the  person  who  is  said  to  be  in  pos¬ 
session  of  this  most  important  secret.  As  a  proof 
that  there  is  no  imposture  or  mistake,  the  Aus¬ 
trian  Government,  after  a  careful  investigation, 
have  determined  on  its  efficacy,  and  have  ap¬ 
pointed  Kovats  to  superintend  the  management  of 
it  in  any  case  that  may  occur  within  his  reach. 
The  ingredients  are  as  follows : — Six  drachms  of 
asclepias  vincitoxicum,  two  drachms  of  the  bark 
of  the  branches  of  the  service  tree  (cratoegus  tor- 
minalis),  and  the  inner  part  of  nine  bulbs  of  gar¬ 
lic.  These  are  placed  together  in  an  unglazed 
vessel,  measuring  about  half-a-pint,  which  is  then 
to  be  tilled  with  pure  water.  The  mixture  must 
then  be  allowed  to  remain  so  for  twelve  hours. 
The  lid  of  the  vessel  must  be  then  plastered  firmly 
down,  and  placed  near  the  fire,  allowing  it  to  ar¬ 
rive  at  a  boiling  state;  care  being  taken  that  it 
does  not  boil  over.  It  must  then  be  removed 
from  the  fire,  and  strained  while  still  warm,  and 
administered  while  lukewarm.  It*  is  only  good 
for  a  day,  and  must,  therefore,  be  every  day  fresh 
prepared ;  and  care  must  be  taken  not  to  put  the 
materials,  when  gathered,  on  the  earth,  but  in  an 
elevated  dry  place.  The  method  of  administering 
it  is  as  follows: — Dose  for  a  full-grown  man, five 
large  tablespoonfuls;  a  strong  woman,  four; 
children,  according  to  their  age,  from  five  to  one 
and  a  half  spoonfuls.  It  is  generally  taken  only 
once  a-day — viz.  in  the  morning,  on  an  empty 
stomach.  When  desired,  Kovats  administers  it 
again  in  the  evening,  but  in  a  lesser  quantity,  al¬ 
though  he  considers  it  not  necessary  to  do  so.  If 
he  knows  how  long  after  being  bitten,  a  dog  or 
animal  which  has  bitten  anybody,  went  mad, 
the  medicine  is  administered  to  the  patient  exact¬ 
ly  after  the  same  time — that  is,  if  a  dog  goes  mad 
nine  days  after  being  bitten,  the  person  whom  he 
may  happen  to  bite,  takes  the  medicine  also  nine 
days  after  having  received  the  bite.  As  this  is, 
howrever,  difficult  to  ascertain,  Kovats  adminis¬ 
ters  the  medicine  generally  on  the  ninth  day  after ; 
or,  if  the  patient  begins  to  display  symptoms  of 
uneasiness,  as  early  as  the  third  day,  repeating 
the  dose  on  the  sixth  day.  The  medicine  is  most 
efficacious  when  first  administered,  and,  therefore, 
he  does  not  think  it  necessary  to  apply  it  till  the 
symptoms  of  hydrophobia  actually  appear.  The 
medicine  itself  causes  slight  indisposition,  most 
especially  in  children,  for  which  he  prescribes 
a  little  milk.  Kovats  pays  but  little  attention  to 
the  wound  itself.  He  considers  it  good,  but  not 
necessary,  to  keep  the  wound  in  a  state  of  suppu¬ 
ration,  or  to  cauterize  it.  He  has  it,  he  says,  by 
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tradition  from  his  forefathers,  who  formerly 
breught  it  with  them  ont  of  Tartarv.  It  ha#  al¬ 
ways  succeeded.  and  he  has  a  quantity  of  testi* 
monials  to  its  efficacy  from  jiersons  whom  he  has 
treated;  and  among  these,  six  persons  who  were 
brought  to  him  bound,  and  already  attacked  wiLh 
the  dire  disease.  These  arc  still  alive,  and  ready 
to  attest  the  truth  of  the  statement.  Count  Fran¬ 
cis  Telki,  of  Saromberg,  has  also  used  the  me¬ 
thod  with  success,  althimgh  some  of  the  persons 
who  came  under  his  care,  had  not  yet  been  actu¬ 
ally  attacked  by  hydrophobia,  yet  they  had  been 
bitten  by  dogs  known  to  be  mad.  This  valuable 
discovery,  which  has  ever  yet  baffled  the  most 
skilful  doctors,  has,  at  length,  resolved  the  prob¬ 
lem  of  the  curableness  of  hydrophobia,  and  will 
prove,  we  hope,  a  substantial  blessing  to  human¬ 
ity.  In  Austria,  this  will  especially  be  the  case, 
where,  according  to  a  retent  statistical  survey,  we 
find  a  great  number  annually  die  of  this  hideous 
malady. 

Fire-places,  G rates,  ^c. — The  season  of  the 
year  has  arrived,  that  many  persons  may  have 
occasion  to  arrange  their  fire-places,  or  newly-set 
grates,  Ac c.  We,  therefore,  lake  the  opportunity 
to  make  a  few  suggestions  and  remarks  touching 
this  subject  Heat,  like  light,  passes  off  in 
straight  lines — the  nearer  the  grate  in  a  fire-place 
is  set  to  the  line  corresponding  with  the  surface 
of  the  floor  of  the  room  to  lie  heated,  the  more 
comfortable  it  will  be  found  far  the  occupants. 
Let  the  hearth  under  the  grate  he  indented  or 
sunk,  so  that  the  bottom  of  the  grate  shall  be  on 
a  line  with  the  floor  of  a  room,  or  at  the  least  pos¬ 
sible  distance. above  it.  The  heat  from  anthracite 
or  hard  coal,  is  more  locul  and  drying,  than  that 
from  bituminous  coal,  and  is  less  expensive. 
Where  hard  coal  is  burnt  in  basement  rooms, 
care  should  be  taken  to  ventilate  such  rooms,  by 
frequently  admitting  atmospheric  air.  The  heat 
of  hard  coal  is  injurious  to  persons  of  weakly 
constitutions.  It  is  very  drying.  The  usual  prac¬ 
tice  of  tempering  the  atmosphere  of  rooms  by  the 
evaporation  of  water  placed  in  a  vessel  upon  a 
stove,  is  very  objectionable.  When  water  is  thus 
used,  it  should  be  placed  in  a  sand,  and  changed 
twice  every  day.  Water  soon  becomes  very  of¬ 
fensive,  by  passing  slowly  through  a  moderate 
heat,  and  is  rendered  still  more  impure  by  the 
dust  of  the  room  falling  into  it.  A  person  might 
as  well  use  water  to  sarisfy  thirst,  which  had  been 
standing  in  a  warm  place  two  or  three  days,  as  to 
breathe  the  atmosphere  from  water  which  is  in  a 
state  of  actual  putridity  from  slowly  heating  up 
and  gradually  evaporating.  The  use  of  pipes  to 
convey  air  from  out  doors  under  the  fire,  in  a 
grate  in  which  coal  or  wood  is  burning,  is  un- 
philosophical ;  a  current  of  heated  air  would 
serve  a  much  larger  purpose.  For  the  fire-places 
where  wood  is  burned,  brick-back  logs  are  best 
and  most  economical.  Bricks  heat  up  slowly, 
and  retain  the  heat  long  after  the  fire  has  l>ecn 
extinguished  the  night  before,  and  will  be  found 
to  have  retained  the  heat  Not  so  with  iron-back 
logs,  they  heat  up  quickly  and  ln-come  very  hot, 
ami  consume  the  fuel  very  rapidly  ;  but  as  soon 
as  the  fire  is  extinguished,  they  immediately  lose 
the  heat  ami  In-uunc  cold.  A  trial  of  a  brick- 
back  log  for  a  few  weeks,  will  be  found  most  con¬ 


vincing  of  the  great  economy  in  the  use  of  them 
The  Haring  of  a  fire-place,  to  qualify  it  to  throw 
out  the  heat,  is  philosophical,  provided  the  jambs 
arc  bright ;  notj  so  if  black  or  dark — black  or 
dark  bodies  absorb  heat ;  bright  and  polished 
surfuccs  reflect  the  heal;  still  care  must  be  taken 
to  have  the  angle  of  reflection  equal  to  the  angle 
of  incidence.  It  would  be  of  little  use  to  reth-ct 
the  heat  back  into  the  fire  again,  instead  of  throw¬ 
ing  it  into  the  room. 

Jfumanc  Experiment t. — Academy  of  Science*. 
— Messrs.  Breschct  and  Bccquerel  communicated 
to  the  Academy  the  result  of  some  experiments  on 
the  heat  of  the  organic  tissues  of  animals.  They 
had  proceeded,  with  this  object  in  view,  to  shave 
the  hair  off  some  rabbits,  and  then  had  covered 
their  bodies  with  a  mixture  of  glue,  tallow,  and 
resin.  This  substance  stuffed  up  ull  the  pores  of 
the  skin,  and  caused  death  in  a  short  time.  The 
result  of  their  experiments  was,  that  an  animal 
whose  skin  hail  shown  a  temperature  of  fb>°  of 
the  centigrade  scale,  or  about  100°  Fahrenheit, 
before  the  mixture  was  put  on,  gave  a  heut  of 
.T2o  shortly  after;  and  at  an  interval  of  an  hour, 
gave  24^°  centigrade,  or  alxnit  75  >°  Fahrenheit. 
Another  animal  gave  still  lower  indications  of 
heat.  It  had  been  expected  that,  from  all  the 
pores  being  stopped  tip,  internal  fever  would  have 
been  displayed.  These  gentlemen  also  communi¬ 
cated  the  results  of  experiments  on  the  relative 
heat  of  arterial  and  venous  blood,  confirming  the 
commonly-received  opinion  as  to  the  superior 
heat  of  the  former. 

The  Mosaic  Pavement  at  Salzburg. — Private 
accounts  from  Salzburg  state,  that  it  is  intended 
to  remove  the  lately-discovered  Homan  mosaics 
from  their  present  position,  and  lay  them  down 
in  another  situation,  where  they  may  he  protected 
from  the  influence  of  the  weather.  It  is  said, 
that  the  place  fixed  on  is  the  site  of  Mozart' s  mo¬ 
nument.  Besides  the  large  mosaic  pavement,  the 
design  of  which  consists  of  architectural  orna¬ 
ments  andfoliagc,  two  smaller  pieces  were  disco¬ 
vered,  which  are  equally  devoid  of  pictorial  re¬ 
presentation.  There  are,  likewise,  considerable 
remains  of  the  walls  of  the  chamlter  to  which 
these  mosaics  belonged.  The  paintings  on  these 
are  similar  to  those  found  in  Pompeii,  consisting 
of  flowers  and  tendrils  of  vines  on  a  red  ground. 
The  mosaics,  as  well  as  the  ’  paintings,  are  evi¬ 
dently  of  flic  third  or  fourth  century  after  Christ 
One  very  striking  peculiarity  in  the  smaller  mo¬ 
saics,  is  the  frequent  introduction  of  the  sign  of 
the  cross,  which  it  is  scarcely  possible  to  regard 
as  a  mere  accidental  ornament.  At  the  depth  of 
half-a-foot  below  the  large  mosaic  pavement,  is 
another  of  finer  workmanship,  which,  as  it  is  ne¬ 
cessarily  the  more  ancient,  promises  to  be  an  ob¬ 
ject  of  still  greater  interest.  The  proprietor  of 
the  house  must  have  hail  sonic  motive  in  thus  co¬ 
vering  over  the  old  pavement  and  raising  the 
floor.  If  once  the  upper  pavement  were  removed, 
there  would  be  no  ditlirulty  in  uncovering  the 
second. 

New  llailway  Carriage. — On  Friday  week  a 
party  of  directors  of  various  lines  of  railway, 
were  invited  by  the  chairman  of  the  Manchester 
and  Leeds  Hail  wav,  to  take  an  excursion  in  a 
carriage  of  a  novel  construction,  built  according 
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>  his  own  plan  and  design ;  and  we  think  very 
reat  credit  is  due  to  Mr.  Houldsworth  for  his 
ivention.  The  under  framing  is  of  the  usual 
onstruction,  but  the  body  is  unique.  The  door 
i  considerably  wider  than  ordinary,  and  the  sides 
urve  outwards  till  they  join  a  circular  roof,  the 
reater  part  of  which  is  fitted  with  wire  gauze  to 
ive  air,  but  capable  of  being  instantaneously 
overed  with  waterproof  material  by  the  action  of 
n  inside  handle,  so  that  the  sun  and  rain  may 
le  shaded  out  at  pleasure.  The  sides  are  fitted 
hroughout  with  plate-glass,  and  ranges  of  seats 
•ccupy  the  floor,  leaving  passages  on  either  hand, 
rents  are  also  contrived  in  the  sides,  which  close 
.t  will  by  spring  action.  The  effect  of  the  inte- 
ior  resembles  the  inside  of  a  conservatory.  Dur- 
ng  the  progress  of  the  party  through  the  very 
teautiful  hill  scenery  to  Todmorden  and  Hebden 
) ridge,  a  collation  was  partaken  of,  and  the  wine- 
:up  circulated,  the  members  of  the  party  moving 
ibout  in  groups,  conversing  as  though  in  a  fi^ed 
ipartment,  or,  rather,  a  steamer’s  cabin.  On  the 
•oad,  some  experiments  were  tried  with  a  self- 
icting  break,  the  invention  of  Messrs.  Nasmyth 
ind  Patricroft,  intended  to  obviate  the  necessity 
>f  guards  to  a  train,  by  rendering  the  breaks 
mtomatic,  and,  consequently,  certain. — Derby 
Mercury. 

Coal  in  Germany. — An  important  discovery  of 
arge  strata  of  coal  has  been  made  at  Buckow,  a 
small  village  not  far  from  Berlin.  A  company 
las  been  formed  for  working  the  mine,  which 
jromises  to  be  so  abundant,  that  manufacturers 
ind  steam-engines  will,  probably,  soon  be  sup¬ 
plied  with  coal  at  half  its  present!  price.  When 
t  is  known  that  the  Berlin  manufactories  employ 
ibout  40,000  workmen,  the  importance  of  this 
lisco.ery  will  be  easily  understood. — German 
Paper. 

Mechanics  Institutes. — From  a  statement  that 
has  recently  been  published,  it  appears  that  there 
are  216  Mechanics’  Institutions  in  England, 
comprising  26,651  members  and  subscribers,  of 
whom  about  half  belong  to  the  class  of  workmen ; 
and  that  the  number  of  lectures  delivered  yearly, 
is  about  1198.  The  three  great  means  of  useful¬ 
ness  wrhich  appear  to  be  proposed  by  these  insti¬ 
tutes  are — classes  for  regular  instruction,  lectures, 
and  libraries.  The  Liverpool  Mechanics’  Insti¬ 
tution  cost,  it  seems,  no  less  than  15,00(F.,  con 
tains  upwards  of  3300  members  (600  pupils  in 
fifteen  or  sixteen  evening  classes),  has  fifty  teach¬ 
ers  regularly  employed,  whose  salaries  amount  to 
5000L  a-year  (a  library  of  7000  volumes,  with 
1300  readers,  and  a  daily  distribution  of  200  vo¬ 
lumes),  and  public  lectures  twice  a  week,  attend¬ 
ed  by  audiences  varying  from  600  to  1300. 

Good  Roads. — Good  roads  equalize  enjoy¬ 
ments  and  spread  property  in  many  ways.  The 
very  making  of  the  roads  takes  so  much  property 
as  the  road  costs,  in  wages,  from  those  who  have 
it,  and  transfer  it  to  the  labourers  who  make  the 
road,  and  who  have  it  not.  Then,  again,  a  road 
is  like  a  coat,  good  on  the  back  of  one  man  and 
ragged  on  the  back  of  another ;  but  it  is  equally 
jjood  for  the  poor  man  and  king.  Good  roads, 
py  opening  easy  communication  from  the  sea 
ind  rivers  to  the  remotest  parts  of  the  country, 
mable  those  who  live  in  those  remote  parts,  to 


bring  their  products  easily  to  market.  This  in¬ 
creases  the  price  of  their  products  and  of  their 
lands,  of  course ;  and  this  tends  to  equality  of 
prices.  So  that,  finally,  by  the  aid  of  good  roads, 
railroads,  canals,  and  other  communications,  all 
parts  of  the  country  stand,  as  nearly  as  may  be, 
upon  the  same  footing  of  equality,  instead  of  be¬ 
ing  in  a  half  barbarous  condition,  where  all 
commerce,  manufactures,  and  riches,  are  con¬ 
fined  to  a  few  places  on  the  sea  or  the  rivers. 

Intense  Heat. — In  the  oxy-hydrogen  blow¬ 
pipe,  two  volumes  of  hydrogen  to  one  of  pure 
oxygen,  produce  the  greatest  heat  and  light  ever 
produced.  Every  hard  and  untractable  substance 
is  fused,  melted,  and  dispersed  immediately. 
Hock  crystal  and  quartz  are  converted  into  glass. 
Opal  and  flint  into  enamel.  Blue  sapphire,  talc, 
emerald,  lapis  lazuli,  are  converted  into  glass. 
Gold  and  diamond  are  volatilized.  Fiatina  and 
brass  wire  burn  with  a  blue  flame.  Copper  melts 
without  burning ;  but  iron  burns  with  brilliant 
light.  Iceland  spar  and  strontian,  and  pure  lime, 
give  out  an  amethyst  flame. 

Force  of  Steam. — When  steam  is  first  generat¬ 
ed  from  water  at  212°,  its  force  is  that  of  one 
atmosphere,  its  density  1,  and  its  specific  gravity 
1.26;  but  at  320°,  its  force  is  equal  to  six  atmo¬ 
spheres;  at 358°,  to  ten;  at  416°, to  twenty  ;  and 
at  590°,  to  one  hundred  atmospheres. 

Railway  Sunday  Labour. — The  Railway 
Times  says,  “  According  to  the  law  as  it  now 
stands,  we  feel  bound  to  confess,  that  travelling 
by  railway  on  Sunday,  so  far  as  concerns  all 
employed  in  the  working  of  the  engines  and 
trains,  appears  to  us  to  be  illegal.  The  excep¬ 
tion  which  has  been  established  by  statute  in  fa¬ 
vour  of  stage  eoachmr'T,  hackney  coachmen,  and 
chairmen,  does  not  extend  to  railway-engine 
drivers,  stokers,  guards,  porters,  &c.,  who  act, 
therefore,  unlawfully  in  pursuing  their  ordinary 
callings  on  the  Sunday.” 

Test  for  Tea. — A  good  test  for  the  genuineness 
in  tea,  is  a  grain  and  a  half  of  sulphate  of  iron. 
Genuine  green  tea  gives  a  bluish  tint ;  bohea,  a 
blackish  blue.  Adulterated,  it  is  all  colours. 


INSTITUTIONS. 

I.ECTCRES  DURING  THE  WEEK. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
Dec,  2,  N.  F.  Zaba,  Esq.,  on  the  History 
of  llussia.  At  half-past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4J,  Church  Street,  llother- 
hithe. — Monday,  November  29,  Discussion. 
At  half-past  eight  precisely. 

Mutual  Instruction  Society,  16,  Great  Tower 
Street,  City. — Monday,  Nov.  29,  Mr.  J.  Ilo- 
binson,  on  Phytology.  At  half-past  eight. 

Clerkenwell  and  Pentonville  Teetotal  Youths' 
Mutual  Instruction  Society,  at  Eagle  Court 
Chapel,  West  Smithfield. — Tuesday,  Nov.  30, 
Mr.  Pring,  on  the  Horrors  of  War.  At  eight 
o’clock. 
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QUERIES. 

Have  any  of  your  readers  a  small  lathe  to  dis¬ 
pose  of;  or  where  can  a  second-hand  one  be  pur¬ 
chased  cheap?  I  want  it  for  turning  small 
wooden  pipes,  such  as  ore  used  for  flutes,  &c. 

G.  S.,  Jun. 

IIow  is  papier  marhc  made,  and  how  are  the 
ornaments  manufactured  ?  11.  NV.  13. 

How  to  calculate  the  power  of  a  steam-engine  ? 
Also,  how  to  make  the  best  cement  for  steam- 
joints?  How  to  calculate  the  power  of  a  loco¬ 
motive  engine?  John  Jambs. 

1.  The  apparatus  necessary  to  produce  the 
Bude  light  in  a  very  smallSvay,  merely  as  an  ex¬ 
periment?  2.  How  is  it  that  milk  when  set  by, 
after  being  just  milked  in  a  vessel  of  zinc,  yields 
one-half  more  cream  than  when  milked  and  put 
by  in  a  vessel  of  tin,  wood,  or  earthenware? 

W.  C. 

Where  can  I  purchase  a  work  on  the  easiest 
method  of  calculating  superficial  measurement? 

J.  E.  M. 

The  mechanism  by  which  the  keys  of  a  sera- 
phine  act  on  the  springs  ;  whether  the  pull-wires 
pass  through  the  wind-chest  or  not,  and  how  ? 
Also,  where  the  plates  and  springs  may  be  ob¬ 
tained,  and  at  about  what  price? 

St.  Albanus. 

When  a  solution  of  sulphate  of  iron  is  added  to 
nitro-muriate  of  gold,  the  latter  metal  is  precipi¬ 
tated;  how  is  this  change  effected?  J.  Hart. 

The  best  form  for  a  boiler,  to  produce  vapour, 
for  a  small  model  of  a  steam-engine,  and  the  best 
method  of  heating  the  same?  Would  spirits  of 
wine  answer  the  purpose  ri  water  for  producing 
the  vapour  necessary  to  the  motion  of  the  engine, 
it  being  only  two  inches  long  by  three-fourths  of 
an  inch  wide  ?  The  best  method  of  stuffing  the 
rubbers  of  an  electrical  machine  ? 

H.  Wai.ker. 

The  best  steel  for  a  horse-shoe  magnet?  Also, 
a  description  of  the  best  form  for  an  electro-mag¬ 
netic  machine,  such  as  are  at  present?  W. 

The  best  way  of  making  the  nitrous  oxide  or 
laughing-gas?  My  chief  object  is  to  use  as  little 
a]>paratus  as  possible.  A.  Y.  C. 

How  India  rubber,  in  solution,  can  be  reduced 
to  its  original  hardness  in  the  shortest  time? 
Also,  the  best  way  to  make  a  solution  to  cement 
India  rubber  to  leather?  J.  Littledale. 


ANSWERS  TO  QUERIES. 

“  D.  D."  is  informed,  that  a  soft  tooth-brush, 
wetted  with  the  smallest  possible  quantity  of 
spirit  and  dipped  in  plumbago,  will  make  the 
latter  adhere  readily  to  the  seal. 

To  prepare  Plaster  Cast*  for  the  Electrotype. 
— This  is  done  by  boiling  them  in  a  pipkin  or 
other  vessel  in  wax  (a  wax  candle  will  do),  and 
then  covering  them  with  plumbago,  as  the  scal- 
ing-WAX  impressions  arc. 

Plaiina  H'ire  can  be  obtained  at  Dymond's, 
operative  chemist,  Holbom  Bars. 

u  V.  T.  L."  I  have  a  steam  boiler  for  sale,  an¬ 


swering  the  description.  Apply  to  No.  R,  St. 
•George's  How,  Pimlico,  Chelsea. 

A  Subscriber. 

To  Construct  on  Electrotyjx\ — The  following 
is  a  plan  of  one  I  have  constructed,  and  with 
which  I  have  succeeded  in  taking  off  a  beauti¬ 
ful  impression  of  a  newly-coined  hulf]H.-nny  : — 


a,  a  pint  gallipot,  containing  a  solution  of  sul¬ 
phate  of  copper ;  b,  a  smaller  vessel,  made  of 
brown  paper,  sealed  at  the  bottom,  and  joined 
with  sealing-wax  ;  c,  u  piece  of  zinc,  attached  to 
the  end  of  a  copper  wire;  d,  the  medal  o;  coin, 
from  which  the  impression  is  to  be  taken,  attach¬ 
ed  to  the  other  end  of  the  wire.  The  brown-pa¬ 
per  vessel  is  filled  with  water,  injwhich  I  put  two 
drops  of  sulphuric  acid.  S.  A. 

TO  CORRESPONDENTS. 

J.  Hart,  Birmingham. — Oxygenated  or  oxy -muri¬ 
atic  acid  and  liquid  chlorine,  are  synonymous. 
If  the  solution  of  silver  in  spirits  of  nitre  be 
ci'aporated  to  dryness,  there  will  be  no  excess  of 
acid. 

A  Subscriber  had  better  make  his  blacking  with¬ 
out  sugar,  and  substitute  a  little  gum  Arabic. 
Hut  we  should  think  it  not  a  very  difficult  tasn 
for  him  to  put  his  boots  where  flies  could  not 
get  at  them. 

Thomas  Throne. — T7ie  oil  will  not  take  fire,  if 
put  in  a  vessel  large  enough  to  prevent  its  boil¬ 
ing  over.  It  should  be  allowed  to  boil  i Try 
gently,  and  great  care  must  be  taken  that  no 
oil  adheres  to  the  outside  of  the  vessel.  There 
is  no  means  of  preventing  the  unpleasant  smell. 
If  he  will  inform  us  in  what  proportion  he 
wants  to  mix  the  oil  ami  lac,  tee  may,  perhaps, 
be  better  able  to  suygest  a  method  of  doing  it. 

J.  Hargreavc  will  find  a  description  of  the  pho¬ 
togenic  paper,  unth  the  method  of  preparing  it, 
in  No.  37  of  the  Penny  Mechanic, page  294. 
Jf'e  suppose  he  means  chloride  of  sodium  in¬ 
stead  of  iodine,  that  being  used  in  the  prepara¬ 
tion.  It  is  nothing  more  than  common  salt, 
or  bay  salt ;  cither  will  do. 
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IMPROVED  ATLAS  PRESS. 

(See  Engraving,  front  page.) 

Since  sinew  and  bone  have  had  to  con¬ 
tend  against  fire  and  water  in  the  printing 
business  (as  well  as  many  others),  any 
improvement  that  is  made  in  the  hand¬ 
printing  press,  which  tends  to  increase 
either  speed  or  power,  is  hailed  by  the 
pressmen  as  a  boon,  by  which  they  will  be 
enabled  a  little  longer  to  contend  against 
the  mighty  power  of  the  steam-printing 
machine. 

The  last  improvement  in  the  printing 
press,  was  made  by  Messrs.  Coniston  and 
Smith,  under  the  title*  of  the  “  Atlas 
Press.”  The  power  of  the  Stanhope  press 
is  gained  by  means  of  a  screw,  and  is  con¬ 
sidered  a  quick-working  machine. 


A  combination  of  levers  is  the  means 
by  which  the  power  is  obtained  in  the  Co¬ 
lumbian  press  ;  but  this  is  by  no  means 
a  quick -working  machine,  though  of  very 
great  power. 

The  inventers  of  the  Atlas  press  have 
combined,  in  their  machine,  the  two  re¬ 
quisite  qualities — power  and  speed.  In 
their  early  presses,  the  power  gained  was 
by  means  of  the  wedge  or  inclined  plane, 
with  rollers.  The  wedge  being  drawn 
between  the  rollers,  the  friction  was  re¬ 
duced  to  a  very  small  amount,  and  an 
immense  pressure  given  to  the  work  be¬ 
neath  the  plattin. 

Several  complaints  having  been  made 
that  there  was  no  checking,  or  dead  stop, 
when  the  bar- handle  was  brought  home, 
but  that  the  power  was  always  tending  to 


Fig.  1. 


Fig.  2. 


fly  bark,  Messrs.  Coniston  and  Smith  in¬ 
troduced  their  present  improved  plan, 
which  may  be  termed  the  undulating  sys¬ 
tem,  and  which  is  produced  by  cutting 
hollows  in  the  wedges.  By  giving  a  sharp 
pull  at  the  bar-handle,  the  moment  the 
roller  enters  the  hollow  of  the  wedge,  suf¬ 
ficient  power  is  gained  to  allow  the  former 


to  overcome  the  irregularities  in  the 
wedge,  and  raise  themselves  on  the  in¬ 
clined  plane,  which  now  becomes  almost 
a  dead-level ;  by  this  means  immense 
power  is  gained,  and  the  pressman  is  en¬ 
abled  to  dwell  the  pressure  on  his  work  as 
long  as  is  required.  This  press  is  now 
in  great  repute,  in  consequence  of  its  com- 
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pactness,  its  power,  and  its  ready  work¬ 
ing. 

Our  front  page  represents  the  elevation 
of  the  Atlas  press. 

Fig.  1  shows  the  position  of  the  rollers 
and  the  wedge  when  the  bar  is  thrown 
back. 

Fig.  2  represents  the  same  when  the 
plattin  is  down. 

DESCRIPTIVE  GEOLOGY. 

No.  XXVII. 

CLOSE  OF  THE  SECONDARY  PERIOD. 

(Concluded  from  page  421 J 

With  the  cretaceous  system  ends  the  long 
series  of  deposits,  which  are,  by  general 
consent,  ranked  as  strata  of  the  secondary 
periods  of  geology.  In  reviewing  the  suc¬ 
cessive  secondary  formations,  from  the 
red  sandstones  to  the  green  sand,  and 
from  the  mountain  limestone  to  the  chalk, 
it  is  impossible  not  to  recognise,  on  a 
great  scale,  the  gradual  change  of  the 
physical  conditions  of  the  globe,  which 
took  place  during  this  period.  Mineral- 
ogically,  the  rocksj  successively  deposited 
deviate  more  and  more  from  the  types  of 
the  primary  strata.  Considered  as  to  their 
zoological  and  botanical  relations,  it  is 
evident  that  the  circumstances  influencing 
organic  life,  were  undergoing  gradual, 
but  great  changes ;  and  a  careful  study 
of  the  geographical  areas  over  which  the 
secondary  strata  spread,  demonstrates 
that  an  equal  amount  of  variation  occur¬ 
red  in  the  relations  of  land  and  sea. 

u  The  cretaceous  period  was  not  ended 
in  England  by  dislocations  situated  in,  or 
even  near,  that  part  of  the  surface.  In 
Ireland,  eruptions  of  basalt,  of  enormous 
extent,  cover  the  chalk,  and  indicate  a 
crisis  of  volcanic  disturbance.  In  France, 
Elie  de  Beaumont  refers  to  the  conclud¬ 
ing  part  of  the  cretaceous  period ;  dislo¬ 
cations  which  range  N.N.W.  in  the  Jura, 
and  traverse  the  primary  mass  of  Mont 
Viso.  After  the  chalk  formation  was 
completed  in  the  south  of  France,  the 
Pyrenees  were  uplifted  to  a  great  height, 
so  as  to  limit  the  tertiary  basins  oi  the 
south  of  France,  and,  it  is  supposed  that, 
at  the  same  time,  the  Apennines  and  Car¬ 
pathians  experienced  an  upward  move¬ 
ment.  Conjecture  has  even  joined  to 
these  the  Alleghanies;  but  it  may  be  ga¬ 
thered  from  Prof.  Roger’s  Reports  on  the 
Geology  of  America  (Brit.  Assoc.  Re¬ 
ports),  and  accordant  notices  of  Feather- 
stonhaugh  and  other  competent  geologists, 
that  an  earlier  date  should  be  allowed  to 
that  mountain  range.” 


LIGHT. 

No.  V. 

DECOMPOSITION  OF  LIGHT. 

The  analysis  of  light  may  be  effected 
either  by  refraction  or  absorption.  Sir 
Isaac  Newton,  who  discovered  the  com¬ 
pound  nature  of  solar  light,  effected  its 
decomposition  by  refraction.  His  mode  of 
operation  consisted  in  admitting  a  ray  of 
light  into  a  dark  room  through  a  window- 
shutter,  and  interposing  a  triangular  glass 
prism  ;  so  that  the  ray,  instead  of  going 
on  in  its  natural  direction,  should  be  re¬ 
fracted  as  it  enters  the  glass,  and  should 
be  again  refracted  as  it  passes  out  of  it. 
On  receiving  the  refracted  ray  on  the 
white  card,  there  appeared,  instead  of  a 
round  spot  of  white  light,  an  oblong  co¬ 
loured  surface,  consisting  of  seven  differ¬ 
ent  coloured  tints,  called  the  solar  or  pris¬ 
matic  spectrum.  On  causing  the  rays  of 
light  which  have  been  thus  separated  by 
one  prism,  to  pass  through  another  of  the 
same  power  and  in  an  opposite  direction, 
the  seven  coloured  rays  disappeared,  and 
a  spot  of  white  , light  appeared.  Newton 
insulated  each  coloured  ray,  and,  finding 
that  it  was  no  longer  capable  of  decompo¬ 
sition  by  refraction,  concluded  that  white 
light  is  a  mixture  of  seven  colorific  rays — 
red,  orange,  yellow,  green,  blue,  indigo, 
and  violet,  and  that  the  separation  of  these 
primary  rays  depended  on  their  having 
different  refractive  properties  ;  the  red  be¬ 
ing  the  least  refrangible,  and  the  violet 
the  most  so.  He  called  the  seven  colours 
simple  or  homogeneous,  in  opposition  to 
white  light,  which  he  called  compound  or 
heterogeneous. 

Newton’s  analysis  of  light  led  him  to 
explain  the  origin  of  the  colours  of  natu¬ 
ral  objects.  The  reflection  of  the  whole 
prismatic  rays  constitutes  white,  and  the 
absorption  or  suffocation  of  all,  or  the 
greater  part  of  these,  occasions  black, 
which  is  the  total  absence  of  light.  rIhe 
various  combinations  of  tints  are  the  con¬ 
sequence  of  certain  rays  being  absorbed  ; 
while  those  alone,  whose  intermixture 
produces  the  observed  colour,  are  reflect¬ 
ed.  Thus,  a  violet  reflects  the  rays  that 
are  violet,  and  absorbs  the  others.  Scar¬ 
let  cloth  absorbs  almost  all  the  colours 
except;  red.  Yellow  cloth  absorbs  the 
yellow* rays,  and  blue  cloth  those  that  are 
blue.  White  ribbon  reflects  all  the  rays, 
but,  when  dyed  red,  the  particles  of  the 
silk  acquire  the  property  of  reflecting  the 
red  rays  most  abundantly,  and  of  absorb¬ 
ing  the  others.  Upon  this  property  of 
unequal  absorption,  the  colours  of  trans¬ 
parent  media  depend  ;  for  they  are  colour- 
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lev*  when  the  light  passes  through  un¬ 
changed,  but  are  coloured  when  Rome 
«  ivn  are  transmitted  and  others  absorbed. 
This  absorption  of  certain  ravs  by  colour¬ 
ed  media,  affords  another  mode  of  decom¬ 
posing  light;  and  ,wir  David  Brewster,  so 
justly  celebrated  for  his  optical  discover¬ 
ies,  has  applied  it  to  analyse  the  seven 
colours  which  compose  the  prismatic  spec¬ 
trum.  He  has  proved,  by  such  experi¬ 
ments,  that  the  primary  rays  of  colour  aie 
three  only — the  red,  yellow,  and  blue  ;  the 
oth  era  being  merely  compositions  of  these 
A  portion  of  each  of  the  primary  rays  is 
found  at  every  point  of  the  spectrum,  to¬ 
gether  with  a  certain  quantity  of  white 
light  ;  hut  each  of  the  primary  rays  pre¬ 
dominates  at  a  particular  point  of  the 
spectrum,  the  orange  being  produced  by 
predominance  of  the  yellow  and  red  rays  ; 
the  green  by  the  yellow  and  blue  rays; 
while  the  indigo  and  violet  are  essentially 
blue,  with  different  proportions  of  red  aud 
yellow. 

Sir  W.  Herschell  has  shown,  that  the 
illuminating  power  of  the  rays  of  light 
differs  :  the  orange  illuminates  in  a  higher 
degree  than  the  red  ;  the  yellow  than  the 
orange.  The  maximum  of  illumination 
lies  in  the  highest  yellow  or  palest  green. 

1  he  green  itself  is  nearly  equally  bright 
with  the  yellow  ;  but  from  the  full  de  ep 
green,  the  illuminating  power  decreases. 

J  he  blue  is  nearly  equal  to  the  red,  the 
indigo  is  inferior  to  the  blue,  and  the 
violet  is  very  deficient. 

The  prismatic  spectrum  presents  differ- 
«  nt  portions  of  heat  at  different  points. 
Most  heat  is  found  associated  with  the  red 
rays,  and  least  with  the  vi  let  rays.  Mel 
Joni  found,  that  transparent  substances 
; f  unequally  permeable  by  luminous  and 
calorific  rays:  bodies  which  are  almost 
opaque  in  regard  to  light,  were  found  to 
transmit  beat  freely,  while  others  of  the 
most  perfect  transparency  are  little  per¬ 
meable  by  heat.  If  a  prism  of  rock  salt, 
which  possesses  a  greater  power  of  trans¬ 
mitting  the  calorific  ravs  than  any  known 
body,  be  employed,  the  point  of  greatest 
heat  ought  to  he  thrown  to  a  considerable 
distance  beyond  the  visible  part  of  the 
spectrum,  on  the  side  of  the  red  ray. 
Hence,  most  of  the  calorific  rays  are  less 
refrangible  than  even  the  least  re fj an gi- 
ble  of  i he  luminous  rays.  If  a  nortion  of 
some  substance,  which  is  feebly  diather- 
ma nous,  I  e  employed — as  crown-glas^.  or 
water — the  spot  of  greatest  heat  will  he 
bund,  first,  tar  beyond  the  red,  then  nearer 
the  red,  then  in  the  red  itself,  and,  lastly, 
in  the  yellow  space  of  the  spectrum.  The 
calprific  rays  are  distinct  from  those  ravs 


NIC  AND  CHEMIST. 

which  produce  colour,  and  may  he  sepa¬ 
rated  from  them,  owing  to  the  inequality 
of  their  refrangible  properties.  It  was,  in 
fact,  discovered  by  Melloni,  that  light, 
te.restrial  as  well  as  solar,  may  he  divest¬ 
ed  of  o//heat,  by  being  transmitted  neces¬ 
sarily  through  water,  and  a  glass  stained 
green  by  the  oxide  of  copper. 

The  prismatic  spectrum  presents  nlso 
what  are  called  chemical  rays,  capable  of 
producing  powerful  chemical  changes  upon 
the  composition  of  bodies.  '1  he  most  ge¬ 
neral  effect  is,  to  reduce  oxydixed  bodies 
to  their  primitive  simple  state,  by  setting 
free  the  oxygen.  This  is  seVn  in  nitric 
arid,  which,  by  exposure  to  light,  loses 
part  of  its  oxygen,  and  is  reduced  to  ni¬ 
trous  acid.  The  chemical  effect  of  light  is 
remarkable  in  its  action  upon  chlorine 
and  hydrogen,  a  mixture  of  which  is  in¬ 
stantly  detonated  by  bright  sunshine.  The 
chemical  power  is  found  at  the  two  extre¬ 
mities  of  the  spectrum,  particularly  at  the 
upper  end,  where  it  extends  even  beyond 
the  limit  of  the  violet  ray;  these  chemical 
rays  are,  therefore,  more  refrangible  than 
any  others  in  the  spectrum.  Morlfchini, 
and  also  Mrs.  Somerville,  have  stated, 
that  the  violet  rays  can  communicate  mag¬ 
netic  properties  to  iron  ;  but  since  the  ex¬ 
periments  of  Riess  and  Moser,  this  notion 
lias  been  abandoned. 

Light  is  useful,  and,  indeed,  necessary 
to  vegetable  and  animal  life.  In  the 
former,  it  operates  by  decomposing  the 
carbonic  acid,  fixing  the  carbon,  and  set¬ 
ting  the  oxygen  free. 

F.  K. 

Danbury. 

BIOGRAPHICAL  NOTICES. 

No.  I. 

JOHN  TIIEOI’HII.US  DE8AGUL1F.RS. 

John  Theomiieus  Desagui  iehs.  who 
introduced  the  reading  of  lectures  in  ex- 
jieriineiital  philosophy  in  the  Metropolis, 
and  who  made  several  improvements  in 
mechanics,  was  the  son  of  the  Rev.  John 
Desaguliers,  a  French  Protestant  reftigep, 
and  born  at  Rochelle,  March  1 2th,  If>88. 
His  father  brought  him,  an  infant,  into 
England ,-  and  having  taught  him  the 
classics  himself,  sent  him  to  Christchurch, 
in  Oxford.  When  Dr.  John  Keil  left  the 
university,  and  went  abroad  with  the 
Palatines  in  1702,  voting  Desaguliers  suc¬ 
ceeded  him  in  reading  courses  of  experi¬ 
mental  philosophy,  which  he  performed  at 
Hart  Hall.  In  1 712  he  married,  and  set- 
lied  in  Channel  Row,  Westminster,  soon 
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afterwards,  and  there  continued  hisconrses, 
several  years.  In  1714  he  was  elected  a 
Fellow  of  the  Royal  Society,  of  which  he 
was  a  very  useful  member ;  as  appears 
from  a  great  number  of  his  papers  print¬ 
ed  in  their  “  Transactions,”  on  optics, 
meteorology,  and  mechanics.  About  this 
time  the  Duke  of  Chandos  took  him  un¬ 
der  his  patronage,  and  made  him  his  chap¬ 
lain,  and  presented  him  to  the  church  of 
Ed  ware,  near  his  own  seat,  at  Canons. 
George  I.,  before  whom  he  performed  a 
course  of  lectures  at  Hampton  Court,  in 
1717,  intended  for  him  the  valuable  living 
of  Much  Munden,  in  Hertfordshire;  but 
the  Earl  of  Sunderland,  at  the  head  of  the 
ministry  at  that  time,  obtained  it  for  an¬ 
other  person,  and  prevailed  with  a  friend 
to  present  him  to  a  small  living  in  Nor¬ 
folk,  worth  70/.  per  annum.  7  his  bene¬ 
fice  he  afterwards  exchanged  for  one  in 
Essex,  at  the  presentation  of  George  II., 
before  whom,  as  well  as  the  rest  of  the 
Royal  Family,  he  had  the  honour  of  read¬ 
ing  his  lectures  ;  and  his  Royal  Highness 
Frederic,  Prince  of  Wales,  made  him 
afterwards  his  chaplain.  In  the  latter 
part  of  his  life,  he  removed  to  lodgings 
over  the  Great  Piazza,  in  Covent  Garden, 
where  he  carried  on  his  lectures,  with 
great  success,  till  his  death,  which  hap¬ 
pened  in  1749.  He  was  a  member  of  se¬ 
veral  foreign  academies,  and  correspond¬ 
ing  member  of  the  Royal  Academy  of 
Sciences  of  Paris.  He  obtained  from  many 
competitors  the  prize  proposed  by  the 
French  King  for  the  best  account  of  elec¬ 
tricity,  he  published  “A  Course  of  Expe¬ 
rimental  Philosophy,”  1734,  2  vols.,  4to. ; 
and  an  edition  of  u  Gregory’s  Elements 
of  Catoptrics  and  Dioptrics,”  with  an  ap¬ 
pendix.  containing  an  account  of  reflect- 
ing  telescopes,  1735,  8vo. 

Such  are  the  few  particulars  we  have 
been  able  to  collect  of  a  man  distinguished 
by  great  genius  and  great  application. 
Indeed  it  is  an  observation  that  has  been 
repeated  till  it  has  become  perfectly  trite 
and  hackneyed,  “  that  the  lives  of  such 
persons,  incessantly  devoted  to  study  and 
meditation,  can  seldom  be  expected  to 
abound  with  interesting  adventures.”  And 
yet  one  would  imagine,  that  the  life  of 
this  great  philosopher  (toward  the  end  of 
it,  at  least)  was  marked  by  some  very  me¬ 
lancholy  incident ;  for,  in  Mr.  Cawthorne’s 
poem  “  On  the  Vanity  of  Hurrftm  Enjoy¬ 
ments,”  in  which  he  speaks  of  the  fate  of 
scientific  men  in  particular,  the  illustrious 
names  of  Halley  and  Desaguliera  are  al¬ 
ternately  introduced. 
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NEW  ROYAL  EXCHANGE. 

Ttie  Gresham  Committee,  who  conduct 
the  restoration  of  this  building,  having 
resolved  that  the  first  stone  should  be  laid 
writh  the  usual  ceremonies,  and  that  his 
Royal  Highness  Prince  Albert  should  be 
applied  to  to  undertake  the  honourable 
duty  ;  Mr.  R.  L.  Jones,  at  the  last  meet¬ 
ing  of  the  Committee,  reported  that  he 
had  been  honoured  by  an  interview  with 
his  Royal  Highness,  who  had  most  gra¬ 
ciously  condescended  to  accept  the  invita¬ 
tion.  The  architect  (Mr.  Tite)  has,  there¬ 
fore,  received  directions  to  erect  scaffold¬ 
ing  to  contain  seats  for  1200  spectators, 
covered  with  roofing  and  enclosed  from 
the  -weather.  The  ceremony  is  to  take 
place  early  in  January,  and  the  site  chosen 
is,  as  nearly  as  possible,  that  of  the  first 
stone  of  the  Old  Royal  Exchange,  laid  by 
Charles  1 1.,  being  the  foundation  of  one  of 
the  pillars  of  the  walk  or  piazza  surround¬ 
ing  the  Merchants’ Court.  The  contract 
and  specification  of  the  New  Exchange, 
have  been  printed  for  the  use  of  the  corpo¬ 
ration  ;  and  from  a  copy  of  it  we  learn 
that,  as  we  have  formerly  stated,  the  con¬ 
tract  is  taken  at  the  sum  of  115,900/,  ;  and 
that  the  building  is  to  be  finished  in  all 
respects,  by  the  25th  of  June,  1844,  under 
a  penalty  of  20/.  per  day.  The  specifica¬ 
tion  appears  to  describe,  with  the  greatest 
minuteness,  the  mode  of  constructing  and 
finishing  every  part  of  the  building.  It  is 
to  he  fire-proof  throughout,  every  separate 
shop  and  letting  being  divided  by  party 
walls  ;  and  fire-proof  arches,  on  iron  beams, 
are  described  as  separating  the  building 
horizontally  at  various  levels.  The  num¬ 
ber  of  drawings  attached  to  the  contract 
(of  which  a  list  is  given),  amounts  to  no 
less  than  151. 
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HEAVY  CARBONATED  HYDRO¬ 
GEN  GAS. 

This  gas  was  first  brought  into  notice  by 
a  society  of  Dutch  chemists,  consisting  of 
Deiman,  Troostwyk,  Bond,  and  Lauren- 
burgh.  They  observed  in  this  gas  the 
particular  property,  that  when  it  was  com- 
bine<J  with  oxygenated  muriatic  gas,  in  a 
certain  proportion,  the  elastic  form  of  both 
fluids  became  destroyed,  and  an  oil  was 
produced ;  for  which  reason  they  called  it 
olefiant  gas. 

Properties. — Heavy  carbonated  hydro¬ 
gen  gas  is  not  absorbed  or  altered  by  wa¬ 
ter.  Its  weight,  compared  with  common 
air,  is  as  909  to  1001.  It  has;  a  disagree- 
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able  fetid  odour,  different  from  that  of 
light  carbonated  hydrogen  gas.  It  burns 
with  a  strong  compact  flame,  similar  to 
that  of  a  resinous  oil.  When  mixed  with 
oxygenated  muriatic  acid  gas,  its  bulk  is 
diminished,  and  an  oil  is  formed.  When 
the  mixture  of  these  two  gases  is  fired,  a 
quantity  of  charcoal  is  immediately  depo¬ 
sited,  in  the  form  of  fine  soot.  Sulphuric, 
sulphureous,  nitric,  nitrous,  and  muriatic 
acids  do  not  act  upon  it ;  neither  does 
nitrous  gas,  nor  any  of  the  fixed  alkalies. 
Ammonia  adds  to  its  volume  without  oc¬ 
casioning  any  other  change.  Phosphorus 
heated  in  it,  even  to  fusion,  does  pot  affect 
it.  M  hen  made  to  pass  through  an  ignited 
glass  tube,  it  does  not  diminish  in  volume, 
but  loses  the  property  of  forming  oil  with 
oxygenated  muriatic  acid  gas.  Electric 
shocks  passed  through  it,  dilate,  and  like¬ 
wise  deprive  it  of  this  property.  When 
passed  through  an  ignited  porcelain  tube, 
it  affords  hydrogen  gas,  mingled  with  car¬ 
bonic  acid,  and  carbon  is  deposited.  U  hen 
passed  through  a  tube  with  sulphur  in  fu¬ 
sion,  sulphuretted  hydrogen  gas  is  ob. 
tained,  and  charcoal  deposited.  When 
burnt  with  oxygen  gas,  or  when  passed 
through  a  red-hot  tube,  filled  with  oxide 
of  manganese,  carbonic  acid  gas  is  then 
formed. 

Preparation. —  Heavy  carbonated  hy¬ 
drogen  gas  is  obtained,  by  decomposing 
alcohol  by  sulphuric  acid  at  high  tempe¬ 
ratures.  It  is  also  obtained  in  abundance 
when  alcohol  or  ether  is  passed  through  a 
red-hot  earthen  tube.  Sulphuric  ether, 
mixed  with  sulphuric  acid,  and  subjected 
to  heat,  also  affords  it,  but  in  a  less  pure 
state. 

The  Dutch  chemists  observed,  that  if 
the  vapour  of  ardent  spirit  or  ether  be 
made  to  pass  through  a  glass  tube,  over 
the  component  parts  of  the  earthen  tube 
—  namely,  alumine  and  silex,  this  gas  was 
also  produced  ;  or  by  passing  it  through  a 
red  hot  tube  of  pipe-clay. 

In  order  to  obtain  this  gas,  the  follow¬ 
ing  method  may  serve : — 

Let  four  parts  of  concentrated  sulphuric 
acid,  and  one  of  highly-rectified  ardent 
spirit,  be  mingled  together  gradually  in  a 
glass  retort ;  heat  will  be  developed,  the 
mixture  will  become  brown,  and  heavy 
carbonated  hydrogen  gas  will  be  extricat¬ 
ed,  without  the  application  of  external 
heat.  When  a  moderate  heat  is  applied, 
the  action  is  very  violent,  and  the  gas  is 
liberated  very  copiously,  and  may  be  re¬ 
ceived  over  water. 

The  gas  obtained,  is  always  mixpd  with 
a  considerable  quantity  of  sulphureous 
acid  gas,  from  which  it  may  be  freed,  by 


agitating  it  in  contact  with  lime-water,  or 

a  solution  of  potash. 

lu  this  operation,  the  heat  ought  to  be 
regulated  with  great  care;  and  the  retort 
holding  the  mixture  ought  to  be  very  ca¬ 
pacious,  otherwise  the  matter  will  be 
forced  over  into  the  receiver.  The  heat 
of  a  candle  is  sufficient. 

NITROUS  OXIDE  OR  LAUGHING- 
GAS. 

The  following  is  the  best  way  of  making 
nitrous  oxide  or  laughing-gas,  with  as 
little  apparatus  as  possible  ; — 1st.  Take  a 
spirit-lamp — an  ink-stand  will  do — 4*r  a 
smelling-bottle,  through  the  cork  of  which 
insert  a  brass  hoop,  through  which  pass 
the  wick.  Naphtha  may  be  used  for  cheap¬ 
ness,  instead  of  spirits  of  wine.  2nd.  A 
retort  stand,  which  the  operator  may  make 
in  the  following  manner  : — Take  a  piece  of 
wood,  a  quarter  of  an  inch  thick,  about 
fourteen  inches  long,  and  three  inches  di¬ 
ameter,  to  be  perforated  with  holes  at  se¬ 
parate  distances,  through  which  a  bent 
wire,  of  an  oval  form  (for  the  retort), 
may  pass,  and  screwed  with  a  nut  at 
the  opposite  side.  3rd.  The  retort  of  glass, 
which  may  be  got  for  Is.  Cxi.  4th.  The 
pneumatic  trough,  which  may  be  either 
square  or  oval,  about  eighteen  inches 
long,  from  nine  to  twelve  inches  diame¬ 
ter,  and  about  six  inches  deep.  In  this 
trough,  about  an  inch  and  a  half  below  the 
top,  is  fixed  a  shelf  an  inch  thick,  and 
nearly  half  the  width  of  the  vessel,  with 
holes  near  its  edge  two  or  three  inches 
asunder  ;  each  hole  about  a  quarter  of  an 
inch  in  diameter  in  the  upper  surface,  and 
hollowed  out  in  the  shape  of  a  funnel  in 
the  under  surface.  5th.  A  pneumatic  jar 
of  glass,  fitted  with  a  stop-cock  at  the 
neck  ;  the  bottom  of  the  jar  being  open,  so 
as  to  admit  of  being  filled  with  water, 
fith.  A  bladder  with  a  stop-cock,  fitted  to 
the  neck,  by  means  of  a  wax  thread,  as  a 
gas-receiver. 

The  whole  apparatus  being  now  com¬ 
plete,  place  the  retort  on  the  stand;  fill 
the  pneumatic  trough  with  water,  so  that 
the  shelf  may  he  about  half-an-inch  under 
the  surface  of  the  water  ;  open  the  stop¬ 
cock  of  the  jar,  and  press  it  down  in  the 
trough,  which  fills  it  with  water ;  stop 
the  cock,  and  slide  the  jar  on  the  shelf  of 
the  trough  over  the  holes,  taking  care  still 
to  have  the  shelf  half  an  inch  below  the 
surface  of  the  water  ;  then  place  the  beak 
of  the  retort  in  the  trough,  under  one  of 
the  holes.  After  having  placed  the  nitrate 
of  ammonia  in  the  retort,  apply  the  lump. 
A  white  vapour  will  collect,  and  pBss  down 
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the  neck  of  the  retort,  and  ascend  in  the 
shape  of  bubbles  (which  are  gas)  into  the 
jar,  displacing  the  water.  After  enough 
being  collected,  remove  the  retort,  screw 
the  stop-cock  of  the  bladder  to  the  cock  of 
the  jar,  and  open  them  ;  then  slide  the  jar 
off  the  shelf,  press  it  down  into  the  trough  ; 
the  water  ascends,  filling  the  jar,  and 
thrusting  the  gas,  which  is  uppermost, 
into  the  bladder,  which,  when  collected, 
turn  the  cock  of  the  bladder,  and  you  have 
nitrous  oxide  or  laughing-gas. 

W.  Hopkinson, 
Chemist  and  Druggist. 


THE  GENERAL  RECIPE  BOOK. 

Cordial  Drench  for  Cows. — Take  of 
powdered  gum  catechu  and  allspice,  of 
each,  2  drachms ;  powdered  caraway  seeds, 

^  oz. ;  table-beer  or  water,  5  pint.  Sim¬ 
mer  a  few  minutes  over  the  fire,  and  then 
add  strong  beer  or  ale,  £  pint.  Of  great 
service  in  looseness  and  scouring  in  cattle. 
For  sheep,  the  above  will  make  four  doses. 

Laxative  Drench  for  Cows. — Take  of 
common  salt,  6  oz. ;  flour  of  mustard  a 
tablespoonful  ;  ground  ginger,  a  tea¬ 
spoonful  ;  gin  or  any  other  spirit,  \  pint  ; 
water,  2  pints.  Or  the  following,  if  fever 
is  present,  the  animal  feels  hot,  or  the 
pulse  is  quick  : — Epsom  salts,  8  oz. ;  wa¬ 
ter,  1  pint.  Dissolve,  and  add  6  oz.  of  cas¬ 
tor  or  olive  oil. 

Purging  Drench  for  Calves.  —  Epsom 
salts,  6  oz.,  dissolved  in  three  pints  of  wa¬ 
ter.  If  they  appear  griped,  add  2  oz.  of 
castor  oil,  and  tinct.  of  opium,  I  dr?.chm. 

Embrocation  for  Bruises  in  Horses  or 
other  Cattle. — Take  of  best  vinegar,  8  oz. ; 
spirits  of  wine,  6  oz  ;  sal  ammoniac,  1  oz. 
Dissolve.  Or  the  following  : — Soap  lini¬ 
ment,  3  oz. ;  oil  of  turpentine,  2  oz.  ;  cam¬ 
phor,  1  oz. ;  oil  of  origanum,  2  drachms. 
Mix. 

Eye-wash  for  Horses. — Sugar  of  lead, 
2  drachms ;  vinegar,  2  oz. ;  soft  water 
sufficient  to  fill  a  pint  bottle,  and  dissolve. 

Purging  Drench  for  Sheep. — Epsom 
salts  or  common  salt,  l  or  2  oz. ;  aloes,  1 
drachm.  Dissolve  in  one  pint  of  warm 
water,  add  a  little  powdered  ginger,  and 
if  the  sheep  appears  in  great  pain,  add, 
also,  one  drachm  of  tincture  of  opium. 

C later's  Drench  for  Sheep. — Nitre,  in 
powder,  8  oz. :  ginger  powder,  4  oz. ;  col- 
cothar,  2  oz. ;  common  salt,  3  lbs. ;  boiling 
water,  3  gallons  ;  when  cold,  add  pint 
of  oil  of  turpentine.  Dose,  2  oz. ;  or,  if 
weakly,  one -half  will  be  sufficient.  To  be 
given,  once  in  four  days  for  a  fortnight. 


Alkaline  Drench  used  to  prevent  Diseases 
in  Calves. — Thin  gruel,  4  oz. ;  Epsom  salts, 
j  oz. ;  solution  of  potash,  1  or  2  teaspoon- 
ills.  Mix.  If  the  calf  seems  griped,  add 
1  drachm  of  tincture  of  opium,  or  a  table¬ 
spoonful  of  any  anodyne  carminative 
tincture. 

-  MISCELLANEA. 

Completion  of  the  Thames  Tunnel. — On  Thurs¬ 
day  this  stupendous  undertaking  may  be  said  to 
have  reached  completion,  the  “  enormous  bore” 
being  ended  by  the  arrival  of  the  shield  at  the 
shaft  on  the  Wapping  shore.  The  shield  now, 
therefore,  has  performed  its  work,  and  henceforth 
the  operations  will  be  confined  chiefly  to  the  for¬ 
mation  of  the  approaches  on  land  for  the  general 
traffic.  Four  feet  and  a  half  of  tunnelling  were 
completed  within  the  last  week  by  means  of  the 
shield. 

Assimilating  Tones  to  Colours. — Gardiner  con¬ 
siders  the  trombone  as  deep  red;  the  trumpet, 
scarlet ;  the  bassoon,  deep  yellow  ;  the  diapason, 
green  ;  the  flute,  blue  ;  the  horn,  violet ;  the  vio¬ 
lin,  pink ;  the  violoncello,  red. 

The  Specific  Gravity  of  Ale ,  frc. — Ale  is  1.4; 
brown  stout,  1.01  ;  and  porter,  1.014. — Burton 
ale  yields  8.88  spirit,  in  100  bulk;  London,  7.5; 
Edinburgh,  6;  Dorchester,  6.0 ;  London  porter, 
4.2;  brown  stout,  6,8;  strong  home-brewed  ale, 
9.0. 

The  Great  Bell  of  St.  Paul's  weighs  8400  lbs. ; 
of  Lincoln,  9894  lbs. ;  of  Oxford,  17,000  lbs. ;  of 
Florence,  17,000  lbs. ;  of  St.  Peter’s,  18,607  lbs. ; 
of  Erfurth,  28,224  lbs.;  of  Rouen,  43,000  lbs. ; 
of  Moscow, *160,000  lbs. ;  one  unhung  at  Mos¬ 
cow,  440,000  lbs. ;  and  there  is  one  in  China  of 
120,000  lbs.  Large  bells  are  1-1 5th  of  the  di¬ 
ameter  thick,  and  1-1 2th  of  the  height.  Bell 
metal  is  made  of  copper  and  tin  Small  bells 
made  of  tin,  copper,  silver,  or  gold,  give  very 
acute  sounds. 

Heat. — The  same  heat  which  raises  water  1°, 
raises  oil  2o,  owing  to  the  evaporation  of  the 
water.  The  heat  required  to  raise  water,  oil,  and 
mercury  1°,  is  28,  14,  and  1. 

Strength  of  Wires. — Iron  wire,  the  140th  of  an 
inch  diameter,  bears  6  cwt.,  copper  3,  silver  and 
gold  1§,  zinc  1,  and  tin  and  lead  but  a  }.  Hence 
iron  is  twenty  times  the  strength  of  lead  and  tin. 


INSTITUJI0NS. 

LECTURES  DURING  THE  WEEK. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street.— Thursday, 
Dec.  9,  C.  H.  Adams,  Esq.,  on  Astronomy. 
At  half-past  eight. 

Bermondsey  and  Botherhithe  Literary  and  Scien¬ 
tific  Institution ,  4£,  Church  Street,  Rother- 
liithe. — Monday,  December  6,  Mr.  Hillman, 
on  the  Character  of  Napoleon.  At  half-past 
eight  precisely. 
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Mutual  Instruction  Society,  lfl,  Great  Tower 

Street,  City. — Monday,  Nov.  22,  A.  C.  Lee, 

Iisq.,  on  tbc  Electrotype.  At  half-past  eight. 

('lerkentoell  and  Penlonville  Teetotal  Youth? 

Mutual  1 rut  motion  Society,  at  Eagle  Court 

Chapel,  West  Smithfield. — Tuesday,  De«*.  7, 

Mr.  Cooper,  on  Astronomy.  At  eight  o’clock. 

QUERIES. 

To  tnakc  detonating  oil,  or  chloride  o/  nitro¬ 
gen?  P.  Y. 

Wishing  to  insert  in  a  cylinder  (tho  inside  di- 
ameter  of  which  is  six  feet),  ten  smaller  cylinders, 
nine  of  which  are  to  be  of  equal  diameter,  and 
to  touch  exactly  the  internal  periphery  of  the 
given  cylinder,  and  also  thu  peripheries  of  each 
other,  I  shall  feel  obliged  if  any  of  your  numer¬ 
ous  readers  can  inform  me  (accompanied  with  a 
solution  and  proof,  and  without  the  aid  of  algebra 
or  trigonometry),  what  the  diameter  of  the  nine 
snndl  cylinders  should  be,  and- also  the  diameter 
of  the  tenth  cylinder ;  the  centre  of  which,  to  cor¬ 
respond  with  the  centre  of  tho  given  cylinder  and 
its  periphery  (the  tenth),  to  exactly  touch  the  peri¬ 
pheries  of  the  nine  small  cylinders  above  de- 
ucril>cd.  O.  Buotueks. 

Where  to  obtain  a  machine  called  chirgore  or 
hand-guide,  for  enabling  ftio  blind  to  write,  by 
||  r.  Stidolph  ?  W. 

A  description  of  au  hydraulic  blowpipe? 

K.  W 

The  method  of  preparing  the  metallic  paper 
and  points  used  for  memorandum  books?  Also, 
where  to  get  the  strips  of  glass  for  a  musical  box, 
of  the  required  lengths?  I  wish  to  mako  one  to 
contain  tho  chromatic  scale.  A.  L. 

Will  any  of  your  readers  procure  forme  an  ab¬ 
stract  of  the  specification  of  Count  ue  Lisle's  new 
patent  method  of  soldering  metals,  Arc.  ? 

R.  W.  Bbcrlet 

1.  The  description  of  the  apparatus  for  produc¬ 
ing  the  Budo  light,  with  tho  expense  compared 
with  gas,  oil,  Ace  ?  2.  What  would  be  the  cost 

of  a  small  printing  press  for  labels,  fee.,  and 
where  could  one  be  obtained?  8.  Have  any  of 
your  correspondents  a  good  iron  or  brass-lathe 
l>cd  for  Ride,  from  two  to  three  feet  in  length  ? 
•i.  Also  a  Sinee'a  galvanic  battery,  and  a  small 
steam-engine  model,  with  tho  prices?  5.  Which 
is  tho  best  manifold  writer  or  copying-machine? 

W.  ii. 

ANSWERS  TO  QUERIES. 

Fusible  Metal  may  be  obtained  at  Palmer’s, 
Newgate  Street,  or  Knight's,  Poster  Lane.  Also, 
copjier  wire,  ut  from  3*.  to  Ki.  per  lb.;  or,  if  he 
prefers  it.  he  may  cover  it  himself  by  means  of 
my  new  machino  ;  a  drawing  and  description  of 
which  is  inserted  in  No.  52  of  the  Penny  Me¬ 
chanic. 

Electrotype  Casts  from  steel  plates  may  be  ob¬ 
tained,  by  using  the  crystallized  acetate  of  copper 
instead  of  the  sulphate. 

“  W.  II."  had  better  look  over  he  articles  on 
galvanism  in  the  Penny  Mechanic,  by  means  if 


the  index,  to  obtain  the  information  which  he 
requires. 

To  apply  Plumbago  to  Seal*  for  Electrotyping. 
— The  plumbago  is  merely  to  be  brushed  over 
tho  sc.il  with  a  soft  brush  (a  shaving-brudi,  cut 
down  to  a  stump,  is  best);  if  it  will  not  ad¬ 
here,  moisten  llio  sealing-wax  very  slightly  with 
spirits  of  wine  ;  but,  in  this  ense,  great  care  must 
bo  taken,  or  the  impression  will  be  injured. 
Plaster  casts  should  first  be  boiled  in  wax  or  tal¬ 
low,  and  blackleaded  w  hen  cold. 

“  J.  Hurgreuve  "  had  better  purchase  his  pla¬ 
tinized  silver,  as  be  will  not  he  able  to  manufac¬ 
ture  it  so  cheaply.  Plutinizcd  silver  foil  may  be 
obtained  at  Knight's,  Poster  Lane,  at  10«.  per 
ounce.  W.  K. 

To  Prepare  Slcarine. — This  commercial  arid  is 
prepared,  by  saponifying  ox  or  mutton  fat  by 
boiling  with  potash,  precipitating  by  chloride  of 
calcium,  and  decomposing  the  stearate  of  lime 
thus  formed  by  sulphuric  add.  The  mixture  of 
stearic  and  oleic  acids  thus  obtained,  is  freed,  as 
far  as  possible,  from  oleic  acid,  by  pressure  be¬ 
tween  warm  metallic  plates.  To  purify  it  com¬ 
pletely,  it  is  repeatedly  crystallized  from  hot  al¬ 
cohol,  till  its  point  of  fusion  becomes  constant  nt 
1670- 

To  Puri,fy  Suljdiuric  Acid,  see  page  851.  vol.  7 . 
It  is  a  dangerous  process;  and,  if  required  only 
for  experiment,  I  should  advise  “  J.  K.  J."  to 
procure  it  pure  at  Palmer  »,  1U3,  Ncwgutc  Street, 
ut  2d.  per  oz. 

To  make  Pure  Sal  Ammoniac  (hydrochlorale  of 
ammonia). — Mix  hydrochloric  and  ammonincul 
gases  in  equal  proportions,  and  it  will  s»x>u  con¬ 
dense  on  the  sides  of  tho  vessel ;  or,  moisten  the 
inside  of  a  tumbler  with  n  solution  of  ammonia, 
then  put  some  common  salt  into  a  saucer,  and 
pour  a  little  sulphuric  acid  (oil  of  vitriol)  upon  it ; 
invert  the  tumbler  over  the  saucer,  and  solid  crys- 
tids  of  sal  ammoniac  will  be  formed  on  tho  in¬ 
side. 

M  X.  Y.  Z."  Moisten  tho  print  with  a  little 
warm  w  ater,  in  which  a  small  quantity  of  alum 
has  been  dissolved.  Sometimes  a  little  friction 
with  a  piece  of  sponge  is  necessary. 

“  J.  Hargrcave."  Platinum  wire  can  lie 
bought  at  Poole  and  Son's,  121,  Ward  our  Street, 
Oxford  Street.  If  copper  is  immersed  in  nitric 
arid,  it  is  instantly  oxidized,  dissolved,  and 
forms,  when  evaporated,  that  salt  named  nitrate 
of  copper.  During  oxydation,  large  quantities  of 
binoxido  of  nitrogen  gas  is  evolved.  Everything 
necessary  for  a  galvanic  battery  may  lie  procured 
nt  124,  Wordonr  Street.  1L  W.  Bbcklbt. 

TO  CORRESPONDENTS. 

W.  H.  T.  is  informed ,  that  his  communication 
will  have  our  attention  in  the  course  of  otic  or 
tiro  Xumbtrs. 

London:  Printed  at  "  Tit  i.  City  Punts, '*  I,  Ixing 
Lane,  Aldcrsgute,  by  D.  A.  Doodn  by  (to  whom 
Hooks  for  Review  and  all  communication*  for 
the  Kditor  must  be  addressed,  postage  paid!; 
published  every  Saturday,  by  G.  Hkhobiv,  Holy- 
well  Mffet,  Sirxml;  'n»t  he  b*>l  nl  all 

lJouks.licrs  uud  Kcwmeuu  in  Town  and  Couutrjr. 
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RECIPROCAL  CIRCL  E  YK  MOTION. 

Tu  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

(Sec  Engraving,  front  page.) 

Sin, — The  annexed  is  a  plan  for  producing 
reciprocal  circular  motion;  perhaps  it 
may  prove  acceptable  to  some  of  your 
readers  who  are  constructing  machinery, 
6lc.  On  referring  to  the  drawing,  it  will 
be  seen,  that  when  the  handle  of  the 
crank  is  turned,  it  pulls  the  lever,  a, 
down,  which  causes  the  end,  b,  to  rise, 
and,  in  its  ascent,  forces  the  cog-wheel,  c, 
round  ;  thus  the  lever  is  alternately  mov¬ 
ing  up  and  down. 

Description  of  the  Engraving. 

a  B,  the  lever  ;  c,  cog-wheel ;  I),  crank  ; 
E  E,  crank  support;  F,  lever  support;  G, 
stand  for  the  whole. 

I  remain  yours,  &c., 

U.  \V\  Becxley. 

MODELLING  IN  CARDBOARD. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir.— Having  been  lately  engaged  in  mo¬ 
delling  dilferent  ornaments  in  cardboard, 
I  send  you  a  description  of  a  two-wheeled 
chaise,  should  you  deem  it  worthy  of  inser¬ 
tion  in  your  valuable  Magazine. 

i  remain  yours  respectfully, 

R.  VV’.  BeCKLF.  Y. 

Description  of  the  Engravings. 

f  ig.  1  represents  the  front,  bottom,  and 
part  of  the  back  ;  at  the  dotted  lines,  the 
cardboard  must  be  cut  only  half  through 
and  turned  back. 

Fig.  I. 


I  ig.  2  is  a  section  of  one  side. 


Fig.  2.  Fig.  3. 


Fig.  3  is  the  seat,  &c. ;  the  edges  must 
he  neatly  brought  together,  and,  when 
firmly  glued,  a  thin  strip  of  cardboard  may 
be  fastened  along  the  upper  edge. 


Fig.  4,  the  shafts  and  frame  to  which 
the  body  of  the  chaise  must  be  fastened. 


Fig.  5,  rood  axletree. 

Fig.  G.  cardboard  springs:  two  are,  of 
course,  required  ;  they  must  be  fixed  un¬ 
der  the  shaft  frame. 

Fig.  5.  Fig.  6. 

l - — ==3> 

Figs.  7  and  8.  A  hole  must  be  made  in 
the  centre,  and  a  piece  of  gold  leaf  placed 
over  the  knaves :  they  are  fastened  to  the 
axle  by  means  of  a  stout  pin  cut  in  half. 

Fig.  7. 


A  small  piece  of  gold  leaf  maybe  fixed 
round  the  ends  of  the  shafts  at  a  a.  An 
excellent  varnish  may  be  made,  by  putting 
a  few  small  pieces  of  black  sealing-wax 
into  a  bottle  containing  a  little  spirits  of 
wine,  and  placing  it  in  a  vessel  of  warm 
water.  Cardboard  of  excellent  quality 
can  be  obtained  at  Mr.  Haddock's,  103, 
Borough. 

BIOGRAPHICAL  NOTICES. 

No.  II. 

».  DESCARTES. 

Rene  Descartes,  an  eminent  philoso¬ 
pher  and  mathematician,  was  descended 
from  an  ancient  and  noble  family  of  Tou- 
raine,  in  France,  and  younger  son  of  Jo- 
achin  Descartes,  counsellor  in  the  Parlia¬ 
ment  of  Rennes,  by  Jane  Brochard, 
daughter  of  lieutenant-general  of  Poic- 
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tiers.  He  was  born  at  La  Ilaye,  in  Tou- 
raine,  March  31,  1596.  His  father  used 
to  call  him,  when  a  child,  £C  the  philoso¬ 
pher,  ”  on  account  of  his  curiosity  to  know 
the  reasons  of  things.®  In  1604,  he  was 
sent  to  the  Jesuits’  College,  at  I. a  Fleche, 
where  he  made  great  progress  in  the  La¬ 
tin  and  Greek  tongues  ;  and  to  poetry  he 
imbibed  a  particular  affection  when  very 
young.  The  fables  of  the  ancients  afford¬ 
ed  him,  also,  a  particular  pleasure,  by  the 
agreeable  turns  of  fancy  in  their  texture. 
As  a  reward  for  his  exact  discharge  of  his 
duty,  he  was  dispensed  with  attending  so 
closely  to  the  lectures  as  his  companions  ; 
and  this  liberty  he  made  use  of  to  read 
over  all  the  rare  and  valuable  books  he 
could  procure.  He  left  the  college  in 
August,  1612,  his  father  designing  him 
for  the  army  ;  but  being  then  too  young 
and  weak  for  the  fatigues  of  war,  he  Avas 
sent  to  Paris  the  following  spring.  Though 
he  did  not  launch  into  extravagance,  or 
plunge  into  debauchery  ;  yet,  as  he  had 
no  governor,  he  sometimes  gamed  very 
high,  but  had  \rerv  great  success.  At  Pa¬ 
ris  he  "renewed  his  acquaintance  with 
many  -whom  he  had  known  at  college,  and 
wrho  induced  him  to  retire  from  the  world, 
to  pursue  his  studies  without  interrup¬ 
tion,  which  he  did  for  two  years  ;  but  in 
May,  1616,  at  the  repeated  solicitations  of 
his  friends,  he  set  out  for  Holland,  and 
entered  himself  a  volunteer  under  the 
Prince  of  Orange.  He  turned  soldier, 
according  to  Baillet,  that  he  might  have  a 
better  opportunity  to  observe  the  different 
dispositions  of  men,  and  to  fortify  himself 
against  all  the  accidents  of  life.  That  he 
might  not  be  uneasy  under  the  power  of 
any  superior,  he  refused,  upon  his  first 
entrance,  all  command  and  all  engage¬ 
ments,  and  supported  himself  at  his  own 
charge  ;  but  merely  for  form,  and  to  keep 
up  the  custom,  he  once  received  his  pay, 
and  preserved  that  piece  of  money  all  his 
life,  as  a  testimony  of  his  havung  served  in 
the  army. 

While  he  lay  in  garrison,  at  Breda,  dur¬ 
ing  the  truce  between  the  Spaniards  and 
Dutch,  an  unknown  person  caused  a  pro¬ 
blem  in  mathematics,  in  the  Dutch  lan¬ 
guage,  to  be  fixed  up  in  the  streets  ;  when 
Descartes,  seeing  a  concourse  of  people, 
stopped  to  read  it,  and  desired  one  who 
stood  near  him,  to  explain  it  to  him  in 
Latin  or  French.  The  man  promised  to 
satisfy  him,  upon  condition  that  he  would 
engage  to  solve  the  problem  ;  and  Des¬ 
cartes  agreed  to  the  condition  with  such 
an  air,  that  the  man,  though  he  little  ex¬ 
pected  such  a  thing  from  a  young  cadet 
in  the  army,  gave  him  his  address,  and 


desired  him  to  bring  him  the.  solution. 
Descartes  returned  to  his  lodgings,  and 
next  day  visited  Beckman,  principal  of 
the  college  of  Dort,  Avho  was  the  person 
that  had  translated  the  problem  to  him. 
Beckman  seemed  surprised  at  his  having 
solved  it  in  such  a  short  time  ;  but  his 
wonder  wras  much  increased  to  find,  upon 
talking  to  the  young  gentleman,  that  his 
knowledge  \vas  much  superior  to  his  oavu 
in  those  sciences,  Avherein  he  had  em¬ 
ployed  his  whole  time  for  several  years. 
Descartes,  during  his  stay  at  Breda,  Avrote 
in  Latin,  a  treatise  of  music,  and  laid  the 
foundation  of  several  of  his  Avorks.  In 
October,  1619,  he  entered  himself  a  volun¬ 
teer  in  the  army  of  the  Duke  of  Bavaria. 
In  1621,  he  made  the  campaign  in  Hun¬ 
gary,  under  the  Count  de  Bucquoy ;  but 
the  loss  of  his  general,  who  was  killed  at 
a  siege  that  year,  determined  him  to  quit 
the  army.  Soon  after  he  began  his  tra- 
Arels  into  the  north,  and  visited  Silesia, 
the  utmost  parts  of  Poland,  Pomei'ania, 
the  coasts  of  the  Baltic,  the  Marquisate  of 
Brandenburgh,  Holstein,  East  Friesland, 
and  West  Friesland  ;  in  his  passage  to 
Avhich  place  he  Avas  in  danger  of  being 
murdered.  The  sailors  imagined  him  to 
be  a  merchant  wrho  had  a  large  sum  of 
money  about  him,  and,  perceiving  him  to 
be  a  foreigner  who  had  little  acquaint¬ 
ance  in  the  country,  and  a  man  of  mild 
disposition,  they  resolved  to  kill  him  and 
throw  his  body  into  the  sea.  They  dis¬ 
coursed  of  their  design  before  his  face,  not 
knowing  that  he  understood  any  language 
except  French,  in  which  he  spoke  to  his 
valet  de  chambre.  Descartes  started  up 
of  a  sudden,  and,  drawing  his  sword, 
spoke  to  them  in  their  own  language  in 
such  a  tone,  as  struck  terror  into  them. 
After  this  they  behaved  very  civilly.  The 
year  following,  he  went  to  Paris,  Avhere  he 
cleared  himself  from  the  imputation  of 
having  been  received  among  the  Rosicru- 
cians,  Avhom  he  looked  upon  as  a  company 
of  impostors  and  visionaries. 

Dropping  the  study  of  mathematics,  he 
now  applied  himself  again  to  ethics  and 
natural  philosophy.  The  same  year  he 
took  a  journey  through  SAvitzerland  to 
Italy.  Upon  his  return  he  settled  at 
Paris;  but  his  studies  being  interrupted 
by  frequent  visits,  he  went,  in  1628,  to  the 
siege  of  Rochelle.  He  came  back  to  Paris 
in  November,  and,  a  few  days  after,  being 
present  at  a  meeting  of  men  of  learning  at 
the  house  ofM.  Bagni,  the  Pope’s  nuncio, 
he  was  prevailed  upon  to  explain  his  senti¬ 
ments  with  regard  to  philosophy.  The 
nuncio  afterwards  urging  him  to  publish 
them,  he  retired  to  Amsterdam  in  March, 
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I  (’>‘29,  and  thence  to  a  place  near  Franeker, 
in  Friesland,  where  he  bejtfui  his  meta¬ 
physical  meditations,  and  spent  some  time 
in  dioptrics.  He  also  wrote,  at  this  time, 
his  thoughts  upon  meteors.  In  about  six 
months  he  left  Franeker,  and  went  to 
Amsterdam.  He.  imagined  that  nothing 
could  more  promote  the  temporal  felicity 
of  mankind,  than  a  happy  union  of  natu¬ 
ral  philosophy  with  mathematics,  lint 
before  he  should  set  himself  to  relieve 
men’s  labours,  or  multiply  the  conveni¬ 
ences  of  life  by  mechanics,  he  thought  it 
necessary  to  discover  some  means  of  se¬ 
curing  the  human  body  from  disease  and 
debility.  This  led  him  to  study  anatomy, 
in  which  he  employed  all  the  winter  at 
Amsterdam;  and  to  the  study  of  anatomy 
he  joined  that  of  chemistry.  He  took  a 
short  tour,  about  this  time,  to  England, 
and  made  some  observations,  near  London, 
concerning  the  declinations  of  the  magnet. 
In  the  spring  of  1033,  he  removed  to  De¬ 
venter,  where  he  completed  several  works 
left  unfinished  the  year  before,  and  re¬ 
sumed  his  studies  in  astronomy.  In  the 
summer  he  put  the  last  hand  to  his 
“  Treatise  of  the  World.’’  The  next  vear 

J 

lie  came  bark  to  Amsterdam,  and  soon 
after  took  a  journey  into  Denmark  and 
the  lower  parts  of  Germany.  In  autumn, 
lfi3.j,  he  went  to  Lewarden,  in  Friesland, 
where  he  remained  till  1037,  and  wrote 
his  *•  Treatise  of  Mechanics.”  In  1  <i37 
he  published  his  four  treatises  concerning 
method,  dioptrics,  meteors,  and  geometry. 

(To  be  continued.) 

LEWIS’S  FOUNTAIN  FOR  SHOPS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

l-UR, — Allow  me  to  make  a  few  observa¬ 
tions  on  “  Mr.  Lewis’s  ’  fountain  for 
shops.  In  the  first  place,  Mr.  Lewis 
says,  “  we  charge  the  cylinder,  r,  with 
air,  by  lifting  the  end  of  the  lever,”  6ic. 
So  far  so  good.  “  Next  pour  water 
through  the  funnel,  m,  till  it  rises  to  the 
neck,  and  then  turn  the  stop-cock  off. 
During  this  time,  all  the  valves  in  the 
vessel,  a ,  are  shut,  and  no  air  can  get  out 
alter  the  bottom  of  the  jet- pipe,  o,  is  co¬ 
vered.  Water  will  flow  into  the  vessel,  a, 
until  it  rises  a  little  above  the  insertion  of 
the  funnel-pi]>e,  m,  and  no  higher,  as  the 
air  above  it  has  no  place  to  escape.”  Then 
w  pour  water  into  the  basin  at  top,  until 
vou  see  it  come  out  at  the  mouth-piece  of 
the  fountain.” 

It  must  he  recollected,  that  the  air  in 
the  vessel,  a,  is  already  pressed  with  a 
force  equivalent  to  the  weight  of  the  wa 


ter  in  the  funnel-pipe,  w»,  above  the  level 
of  the  wnter  in  the  vessel,  «,  which," as  I 
before  stated,  is  a  little  above  the  place  of 
insertion  of  the  funnel-pipe,  m.  The 
water,  by  the  increased  elasticity  of  the 
air  above  it,  i9  forced  up  the  jet-pipe,  o, 
to  exactly  the  height  of  the  stop  cock,  tn. 
When  water  is  poured  into  the  basin,  it 
will  run  into  the  vessel  l»,  and  condense 
the  air  above  it,  with  a  force  equivalent 
to  the  perpendicular  height  of  a  column  of 
water  reaching  from  the  level  of  the  wa¬ 
ter  in  B,  to  the  insertion  of  the  pipe,  H, 
into  the  basin,  o.  If  this  column  is  longer 
titan  that  which  presses  the  air  in  the  ves¬ 
sel,  a,  the  valve,  u,  will  be  opened,  and  a 
portion  of  air  from  n  will  enter  a,  and  tbe 
two  vessels  will  now  contain  air  of  the 
same  elastic  force ;  which  is  equal  (as  I 
said  before)  to  the  perpendicular  height 
of  a  column  of  water  reaching  from  the 
surface  of  that  in  the  vessel,  b,  to  the  in¬ 
sertion  of  the  supply-pipe,  it,  in  the  basin. 
The  length  of  the  pipe,  it,  has  nothing  to 
do  with  it;  it  is  its  perpendicular  height. 
The  water  in  the  jet-pipe,  o,  will  he  sup¬ 
ported  that  height  above  the  surrounding 
water  in  the  vessel,  a,  and  no  higher ;  con¬ 
sequently,  it  will  not  reach  the  top  of  the 
jet  by  some  distance*  No  column  of  wa¬ 
ter,  whatever  maybe  the  shape  of  the  pipes 
or  vessels,  or  however  complicated  they 
may  be,  can  support  another  column  of 
water  higher  than  itself ;  that  would,  in¬ 
deed,  be  making  a  less  weight  lift  a 
greater. 

I  am  yours,  &c., 

T.  Reeves. 
MAGNETISM. 

To  obtain  the  combined  effect  of  two  poles, 
without  the  inconvenience  and  expense  of 
I  the  amateur  applied  to  natural  magnets, 
artificial  magnets  are  sometimes  made  in 
a  semicircular  form,  but  more  commonly 
in  the  form  of  a  horse  shoe.  To  commu¬ 
nicate  magnetism  to  a  bar  of  this  kind,  lay 
it  down  upon  a  table,  and  place  magnetic 
bars  against  its  extremities.  The  south 
end  of  one  bar  being  placed  against  that 
end  of  the  horse-shoe  which  is  intended  to 
he  the  north,  and  the  north  end  of  the  other 
bar  against  that  which  is  intended  to  be 
the  south  ;  a  conductor  of  soft  iron  must 
I  join  the  other  two  ends  of  the  straight 
;  bars.  Now’  rub  the  horse- shoe  magnet 
1  with  bars  inclined  to  each  other,  and 
meeting  at  the  top,  so  as  to  form  an  angle, 
as  in  (’antoo’s  method;  or  use  two  bars 
only,  and  stroke  the  horse-shoe  wiih 
them  from  end  to  end:  or,  lastly,  use  an¬ 
other  horse- shoe  niaguet,  turning  the  poles 
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properly  to  the  poles  of  the  new  magnet. 
The  bars  must  not  be  touched  with  the 
magnets  passing  over  the  horse-shoe  mag¬ 
net,  nor  should  the  touching  magnets  be 
separated  from  the  h6rse-shoe  too  sud¬ 
denly. 

THE  CHEMIST. 

SPIRIT  BLOWPIPE. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sin, — Happening  to  take  up  one  of  the 
Numbers  of  your  invaluable  Journal,  I 
observed  the  plan  of  a  spirit  blowpipe, 
by  “  J.  Fuller,”  for  glass-blowing ;  and 
as  it  seemed  to  be  well  adapted  for  that 
purpose,  I  determined  to  construct  one  ; 
which  I  did,  with  a  very  little  trouble, 
from  a  Florence  oil-flask  and  a  piece  of 
glass  tube,  fashioned  after  the  manner 
described.  So  far  went  on  very  well;  but 
when  I  proceeded  to  try  it,  1  found  that, 
after  it  had  been  in  operation  about  a  mi¬ 
nute,  the  liquid  in  the  flask  ceased  to 
boil;  and  before  I  had  time  to  reflect,  a 
loud  report,  and  the  parts  of  the  tube 
rattling  down  upon  my  head,  told  me 
plainly,  that  the  cork  had  been  on  an  ex¬ 
cursion  to  the  ceiling.  Upon  examining 
the  fragments  afterwards,  I  found  that 
the  explosion  had  been  owing  to  some  of 
the  alcohol  becoming  condensed  in  the 
tube,  which,  gradually  trickling  down, 
had  stopped  up  the  tube,  and  the  vapour 
of  the  aicohol  not  being  able  to  find  any 
other  exit,  had  dismissed  the  cork. 

Hoping  that  the  above  hint  may  prevent 
a  like  accident  to  any  other  of  your  corre¬ 
spondents,  I  beg  to  suggest,  that  if  the 
tube  were  bent,  it  would  prevent  its  recur¬ 
rence. 

I  remain  yours,  &c. 

A  Young  Chemist. 

COMBUSTION. 

Combustion  is  the  play  of  affinity  be¬ 
tween  oxygen,  the  matter  of  heat,  and  a 
combustible  body. 

When  au  incombustible  body  (a  brick, 
for  instance)  is  heated,  it  undergoes  no 
change,  except  an  augmentation  of  bulk 
and  temperature,  and,  when  left  to  itself, 
it  soon  regains  its  former  state.  But 
w'hen  a  combustible  body  is  heated  to 
a  certain  degree,  in  the  open  air,  it  be¬ 
comes  on  a  sudden  intensely  hot,  and,  at 
last,  emits  a  copious  stream  of  caloric  and 
light  to  the  surrounding  bodies.  During 
this  emission,  the  burning  body  gradually 


wastes  away.  It  either  disappears  en¬ 
tirely,  or  its  physical  properties  become 
totally  altered.  The  principal  change  it 
suffers,  is  that  of  being  no  longer  capable 
of  combustion.  If  either  of  these  pheno¬ 
mena — namely,  the  emission  of  heat  and 
light,  and  the  waste  of  substance,  be 
wanting,  we  do  not  say  that  a  body  is 
undergoing  combustion,  or  that  it  is  burn¬ 
ing.  1 1  follows,  therefore,  that  every 
theory  of  combustion  ought  to  explain  the 
following  facts  : — 

1.  Why  a  burning  body  is  consumed, 
and  its  individuality  destroyed. 

2.  Why,  during  the  progress  of  this  al¬ 
teration,  heat  and  light  are  emitted. 

For  the  elucidation  of  these  objects,  the 
following  laws  have  been  laid  down  ;  — 

1.  Combustion  cannot  take  place  with¬ 
out  the  presence  of  oxygen,  and  is  more 
rapid  in  proportion  to  the  quantity  of  this 
agent  in  contact  with  the  inflamed  body. 

2.  In  every  act  of  combustion,  the  oxy¬ 
gen  present  is  consumed. 

3.  The  weight  of  the  products  of  every 
body  after  combustion,  corresponds  with 
the  weight  of  the  body  before  combustion, 
plus  that  of  the  oxygen  consumed. 

4.  The  oxygen  absorbed  by  the  com¬ 
bustible  body  may  be  recovered  from  the 
compound  formed,  and  the  weight  regain¬ 
ed,  will  be  equal  to  the  weight  which  dis¬ 
appeared  during  the  combustion. 

5.  In  every  instance  of  combustion, 
light  and  heat,  or  fire,  are  liberated. 

6.  In  a  limited  quantity  of  air,  only  a 
certain  quantity  of  the  combustible  body 
can  be  burnt. 

7.  The  air,  wherein  a  body  has  been 
burnt,  is  rendered  unfit  for  containing 
combustion,  or  supporting  animal  life. 

Though  every  case  of  combustion  re¬ 
quires  that  light  and  heat  should  be  evolv¬ 
ed,  yet  this  process  proceeds  very  differ¬ 
ently  in  different  circumstances;  hence 
the  terms  ignition ,  or  glowing  heat ;  in¬ 
flammation,  or  accension  ;  and  detonation , 
or  explosion. 

Ignition  takes  place  when  the  combus¬ 
tible  body  is  not  in  an  aeriform  state. 

Charcoal,  pyrophorus,  &c.,  furnish  in¬ 
stances  of  this  kind.  It  seems  as  if  the 
phenomenon  of  glowing  wras  peculiar  to 
those  bodies  which  require  a  considerable 
quantity  of  oxygen  to  become  converted 
into  the  gaseous  state. 

The  disengagement  of  caloric  and  light, 
is  rendered  more  evident  to  the  senses  in 
the  act  of  inflammation  or  accension.  Here 
the  combustible  substances  are  more  easily 
converted  into  an  elastic  or  aeriform  state. 
Flame,  therefore,  consists  of  the  inflam¬ 
mable  matter  in  the  act  of  combustion  in 
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the  gaseous  state.  W  hen  all  circumstances 
are  favourable  to  the  complete  combus¬ 
tion  of  the  products,  the  flame  is  perfect ; 
if  this  is  not  the  case,  part  of  the  com¬ 
bustible  body,  capable  of  being  converted 
into  the  gaseous  state,  passes  through 
the  luminous  flame  unburnt,  and  ex¬ 
hibits  the  appearance  of  smoke.  Soot, 
therefore,  always  indicates  an  imperfect 
combustion.  Hence  a  common  lamp 
smokes,  an  Argand  lamp  yields  no 
smoke.  This  degree  of  combustion  is  very 
accurately  exemplified  in  the 

Flame' of  Candles.  —  V 'hen  a  candle  is 
first  lighted,  which  must  be  done  by  the 
application  of  actual  flame,  a  degree  of 
heat  is  given  to  the  wick,  sufficient  to  de¬ 
stroy  the  affinity  of  its  constituent  parts; 
part  of  the  tallow  is  instantly  melted,  vo¬ 
latilized,  and  decomposed;  its  hydrogen 
takes  fire,  and  the  candle  burns.  As  this 
is  destroyed  by  combustion,  another  por¬ 
tion  melts,  rises,  and  supplies  its  place, 
and  undergoes  a  like  decomposition.  In 
this  way  combustion  is  maintained.  rJ  lie 
tallow  is  liquified  as  it  comes  into  the  vi¬ 
cinity  of  the  flame,  and  is,  by  the  capillary 
attraction  of  the  wick,  drawn  up  to  sup¬ 
ply  the  place  of  what  is  decomposed  :  the 
unmelted  tallow,  by  this  means,  forms  a 
kind  of  cup. 

'I  he  congeries  of  capillary  tubes,  which 
form  the  wick,  is  black,  because  the  char¬ 


coal  of  the  cotton  becomes  predominant  ; 
the  circumambient  air  is  defended  by  the 
flame  from  oxidating  it;  it,  therefore,  re¬ 
mains,  for  a  considerable  time,  in  its  natu¬ 
ral  state;  but  when  the  wick,  by  the  con¬ 
tinual  consumption  of  tallow,  becomes  too 
long  to  support  itself  in  a  perpendicular 
position;  its  upper  extremity  projects 
nearly  out  of  the  cone  of  the  flame,  and 
there  forms  a  support  for  an  accumulation 
of  soot,  which  is  produced  by  the  imper¬ 
fect  combustion.  A  candle  in  this  situa¬ 
tion,  affords  scarcely  one-tenlh  of  the  light 
it  can  give,  and  tallow  candles,  on  this  ac¬ 
count,  require  continual  snuffing. 

But  if  the  candle  be  made  of  wax,  the 
wick  does  not  long  occupy  its  place  in  the 
mrddle  of  the  flame  ;  its  thinness  makes 
it  bend  on  one  side,  when  its  length  is  too 
great  for  its  vertical  position  ;  its  extrem¬ 
ity  comes  then  into  contact  with  the  air, 
and  is  completely  burnt  or  decomposed, 
except  so  much  of  it  as  is  defended  by  the 
continual  afflux  of  the  melted  wax.  This 
small  wick,  therefore,  performs  the  office 
of  snuffing  itself.  rl  he  difficplt  fusibility 
of  w’a\  enables  us  to  use  a  thinner  wick 
for  it  than  can  be  used  for  tallow,  which 
is  more  fusible.  But  wax,  being  a  sub¬ 
stance  which  contains  much  more  oxygen 
than  tallow  or  oil,  the  light  it  affords  is 
not  so  luminous. 

(To  be  continued.) 


METHOD  OF  CALCULATING  THE  POWER  OF  A  STEAM-ENGINE. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — The  following  is  a  general  mode  of 
calculating  the  power  of  a  condensing  en¬ 
gine: — d}  diameter  of  cylinder;  /,  length 
of  stroke  ;  n,  number  of  strokes  per  mi- 


The  friction,  according  to  Tredgold, 
is  about  four-tenths  of  the  whole  power. 

I  have  seen  a  blast-engine,  whose  steam- 
cvlinder  is  d  inches  in  diameter  ;  the  blast- 
cvlinder  2  d;  therefore,  the  area  of  the 
blast-cylinder  is  four-times  the  steam- 
cylinder.  The  pressure  of  steam  used  was 


nutc ;  s,  pressure  of  steam  per  lb. ;  o, 
pressure  of  the  atmosphere ;  /,  number 
of  lbs.  allowed  for  friction :  44,000  lbs. 
raised  by  a  horse  one  foot  high  per  minute ; 
x,  number  of  horse  power. 


C  lbs.  per  inch  ;  pressure  of  the  atmo¬ 
sphere  about  14  lbs. ;  pressure  of  blast, 
3  lbs. ;  rate  of  piston  about  226  feet  per 
minute;  6  +  14  —  3  X  4  =  8 lbs.  friction, 
or  amount  of  pressure  lost  in  working  the 
engine.  The  power  of  the  above  engine 
may  be  found  as  follows  : — 


d*  x  7854  X  I  n  2  X  *  +  <»  / __  r  horses’  power. 

41000 

For  non-condensing  di  X  7854  X  In  -  X  s — f=zx~  ditto. 


7854  X  225  X  •*_  r  =  horses’  power. 


4  10>0 


The  power  of  any  engine  may  be  found, 
as  soon  as  the  true  amount  of  friction  is 
found  by  the  preceding  rule. 

A  horse  is  calculated  to  ruise  14000  lbs. 


one  foot  in  a  minute,  according  to  Mr. 
\\  att’s  experiments. 

In  calculating  the  power  of  locomotive 
engines,  their  power  mny  be  found  as 
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above,  exclusive  of  the  friction  on  the 
rails.  The  effective  power  of  locomotive 
engines  varies  ;  for  instance,  suppose  an 
engine  to  be  placed  on  a  level  railroad,  the 
friction  would  then  be  equal  to  the  num¬ 
ber  of  lbs.  pressure  sufficient  to  overcome 
the  friction  and  move  the  engine  ;  and 
the  overplus  of  steam  raised  to  full  pres- 

22400 _ 
100  ~ 


sure,  would  be  the  effective  pressure  on 
the  same  line  of  railroad.  But  if  the 
engine  is  made  to  ascend  an  inclined  plane, 
it  has  the  weight  of  the  engine  to  raise. 
Suppose  the  engine  to  be  10  tons,  or 
22,400  lbs.,  and  the  railway  rises  l  on  100, 
it  would  appear  thus 


224  lbs. 


d*  X  7854  X  s—f—  221  X  In 2  X  2 
44000 


=  cT  effective  power. 


The  friction  of  locomotives  may  be 
found  by  the  following  formula: — Sup¬ 
pose  the  length  of  a  level  line  of  railway 
in  feet  is  =  a ;  the  inclination  on  the 


whole  line  in  feet  is  =  b ;  weight  of  the 
engine  in  lbs.  =  c;  velocity  per  minute 
=  v ;  weight  raised,  one  foot  high  in  a 
minute : — 


d»  X  7854  X 


b  o 


sin  2  —  —  X  v  =  io 
a 


w 

d *  X  7854  X  7^2 


/,  friction  in  lbs.  per  square  inch. 


MISCELLANEA. 


Violins. —  It*  is  remarkable,  that  almost  the  en-  j 
tire  of  the  tine  violins  now  to  be  found,  are  the 
work  of  the  Cremonese  makers.  Time  may  have 
done  something  for  them,  for  the  violin  certainly 
improves  by  age,  if  it  be  originally  a  good  one  ; 
but  there  is  still  something  »more  difficult  to  be 
ascertained  in  their  workmanship.  Their  violins 
have  often  been  taken  to  pieces  by  the  most  ex¬ 
pert  artists,  for  the  purpose  of  constructing  others 
on  their  exact  model,  and  yet  the  experiment  has 
utterly  failed.  New  constructions  have  been 
tried,  and  scientific  models,  on  the  principles  of 
sound,  have  been  invented,  but  without  shaking 
the  superiority  of  the  Cremonese.  This,  how¬ 
ever,  should  not  deter  our  English  artists  from 
trying  experiments.  They  make  the  best  harps 
and  pianos  in  the  world,  and  why  they  should  not 
make  every  other  instrument  equally  well,  is  be¬ 
yond  our  conjecture.  A  complete  violin  is  con¬ 
structed  of  fifty-eight  different  parts  ;  sycamore 
is  used  for  the  back,  neck,  & c. ;  soft  red  deal  for 
the  belly;  and  ebony  for  the  finger-board  and 
tailpiece.  The  most  memorable  violin-makers 
are — Amati,  of  Cremona,  1660;  Stradivarius 
(there  were  two  of  that  name,  both  of  Cremona), 
in  1700;  and  Guanerius,  also  of  Cremona,  in 
1680. 

Radiation  of  Heat. — All  hot  bodies  distribute 
their  heat,  or  atomic  motion,  to  other  atoms 
around,  and  this  depends  on  the  roughness  of 
the  surface,  as  exposing  the  greatest  number  of 
points  to  surrounding  atoms.  Metals  radiate  the 
least,  and  lamp-black,  paper,  and  glass,  the  most. 
Lamp-black  vessels  radiate  motion  as  100,  glass 
as  90,  tarnished  lead  as  45,  bright  lead  as  19, 
and  tin,  gold,  silver,  and  copper,  as  12.  It  is 
more  rapid  in  a  vacuum.  A  radiating  surface, 
covered  with  black  Japan  varnish,  has  twelve 


times  more  power  than  a  metallic  surface.  If  a 
eannister,  varnished  and  metallic,  be  heated,  a 
thermometer  of  ether  and  dragon’s  blood  rises  to 
the  varnished  side  as  12 to  1  on  the  metallic  side; 
but  if  the  eannister  is  cooled,  the  varnished  side 
lowers  the  thermometer  as  12  to  1  on  the  me¬ 
tallic. 

Heat  by  Percussion. — In  strong  percussions, 
the  first  blow  produces  the  greatest  heat,  and  the 
greatest  change  in  density.  Thus,  in  coining 
copper  of  8.85,  the  first  stroke  renders  it  8.89, 
with  an  increase  of  heat  10°  ;  but  the  second 
stroke,  makes  it  only  8.91,  with  4°. 

Combustion. — In  combustion,  1  lb.  of  hydro¬ 
gen  consumes  6  lbs.  of  oxygen;  lib.  of  carburet- 
ted  hydrogen,  4 lbs.  of  oxygen;  lib.  of  olefiant 
gas,  of  olive  oil,  of  wax,  and  of  tallow,  3.5  lbs.  of 
oxygen;  1  lb.  of  phosphorus,  1.5;  of  charcoal, 
2.8  ;  and  of  sulphur,  1.36  of  oxygen. 

Animal  Heat  and  animal  energy  are  imme¬ 
diate  sequences  of  the  respiration  of  aerial  gas. 
Thus,  a  man  consumes  thirty-three  cubic  inches 
of  hair  in  his  twenty  ordinary  respirations  per 
minute ;  and  the  twenty-eight  cubic  inches  of  its 
oxygen  becomes  carbonic  acid  gas,  whose  specific 
heat  is  reduced  as  1  to  0.286.  This  is  1728 
inches  in  sixty-one  minutes,  containing  876°  of 
absolute  heat,  and  an  absorption  of  876  — 195 
—  681  o  of  absolute  heat  or  motion,  is,  therefore, 
fixed  in  the  system  in  about  an  hour.  In  exer¬ 
tions  it  is  doubled  or  trebled  in  quantity. — Phil - 
lips.  t 

New  Mode  of  Destroying  Slugs. — Mr.  Tillier, 
a  farmer,  living  at  Harmondsworth,  employed 
forty  women  in  destroying  them.  The  plan  he 
adopted  was  to  scatter  cart  loads  of  turnip-leaves 
over  the  land,  and,  in  the  morning,  to  shake  the 
slugs  off  those  leaves;  they  were  shaken  into 
baskets,  and,  however  astonishing  it  may  appear, 
no  less  than  twenty  bushels  of  slugs  have  been 


*  The  2 — the  locomotive  ha3  two  engines. 
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thus  destroyed  upon  forty-two  ,  acres  in  three 
weeks. 

C  hem  it  try  of  Vegetation.  —Vegetable*  yield 
nine  several  acids: — the  oxalic  in  rhubarb;  the 
tartaric  in  tamarinds,  grupes,  and  mulberries; 
the  citric  in  oranges,  lemons,  and  onions ;  the 
malic  in  apples,  cherries,  Ace.  ;  the  gallic  in  clin, 
oak,  Arc.;  and  benzoic  in  balsamic  trees;  the 
prussic  In  laurel-leaves,  peach- blossoms,  and 
bitter  kernels;  phosphoric  in  barley,  oats,  Arc. 

Mites. — These  arc  found  not  only  in  cheeses, 
but  in  preserves,  meal,  dried  tlesh,  and  other  arti 
t  ies  of  domestic  consumption.  They  have  as  re 
gular  a  figure,  and  jmrform  all  the  functions  of 
life  like  creatures  that  exceed  them  many  times 
in  hulk.  They  have  a  sharp  snout,  and  a  mouth 
that  opens  and  shuts  like  a  mole's.  They  ar<*  so 
extremely  quick- sighted,  that  when  they  have 
l>een  once  touched  with  a  pin,  they  avoid  a  se¬ 
cond  touch.  The  various  parts  of  the  l»ody  are 
covered  with  long  hairs,  and  even  these  hairs 
are  bristly.  From  the  eggs  of  the  females,  the 
young  are  hatched  in  twelve  or  fourteen  days, 
and  are  so  small,  that  ninety  millions  are  not 
equal  to  a  pigeon  s  egg. 

iNSTITUJIONS. 

I.KCTORES  DURING  THE  WEEK. 

Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
Dec.  16,  C.  II.  Adams,  Esq.,  on  Astronomy. 
At  hidf-past  eight. 

Bermondsey  and  llotherhilhe  Literary  and  Scien¬ 
tific  Institution,  4  §,  Church  Street,  Rothex- 
hithe. — Monday,  December  13,  Discussion. 
At  half-past  eight  precisely. 

Mutual  Instruction  Society,  16,  Great  Tower 
Street,  City. — Monday,  Dec.  13,  T.  Smith, 
Esq.,  on  Geography.  At  half-past  eight. 

Clerkenwell  and  Pent  one  Hie  Teetotal  Youth s' 
Mutual  Instruction  Society,  at  Eagle  Court 
Chapel,  West  Smithfield. — Tuesday,  Dec.  14, 
Mr.  Lanthois,  on  the  Varieties  of  the  Human 
Race.  At  eight  o'clock . 

QUERIES. 

The  easiest  way  to  bronze  the  electrotype  me¬ 
dals  ?  Also,  how  to  separate  the  copper  from  the 
plaster  cast  without  damaging  it,  as  I  find  the 
prominent  parts  are  upt  to  break  off  in  the  ma¬ 
trix  ?  E.  H . 

The  best  method  of  hardening  Miller's  chisels  ? 
Also,  bow  to  weld  cast  steel  ?  J.  F. 

What  length  of  a  wire  will  one  ounce  of  gold 
gild,  an«l  bow  many  gold  leaves  ran  be  com¬ 
pressed  within  the  compass  of  an  inch?  Is  the 
current  gold  coin  without  alloy;  and  which  is 
the  best  method  of  detection  ?  J.  J.  B. 

The  best  way  to  melt  Indian  ink ,  that  it  may 
not  run  when  shading  the  lines  with  colour? 
And  a  solution  of  the  following  problem  will 
greatly  oblige  : — 
ry— 125  x  4-300  y 

y* — x*rr:9lMMK)  to  find  the  value  of  r  and  y. 

J.  Cohort. 


The  distances  between  a  tree  within  a  'quar< 
field,  and  three  of  the  comers  of  the  field,  in  a 
successive  order,  arc  629  links,  407.7  links,  and 
669.3  links  ;  what  is  the  urea  of  the  field? 

C.  Brothers 

A  description  of  the  instrument  used  to  try  the 
strength  of  gunpowder?  I  am  told  it  is  fixed  at 
the  mouth  of  the  barrel  of  a  pjstol,  and.  when  the 
powder  ignites,  it  forces  back  the  spring  of  tire 
instrument.  •  G.  W. 

What  arc  the  nature  and  properties  of  the  gas 
which  causes  the  dreadful  explosions  in  coal 
mines,  which  so  frequently  occur  on  the  intro¬ 
duction  of  a  candle,  or  any  other  substance  in  a 
state  of  ignition ;  ami  upon  what  principles  do 
the  wire  gauze  of  Sir  H.  Davy’s  Safety -lamp  pre¬ 
vent  such  explosions?  J.  Cobdky. 

ANSWERS  TO  QUERIES. 

Ilrnc  the  Keys  act  on  the  Springs  of  a  Sera- 
phine. — The  air-chamber  is  formed  like  a  shallow 
box,  with  a  lid  on  hinges ;  which  lid  and  box 
are  covered  on  the  edges  with  wash-leather,  so 
that,  when  shut  down,  and  fixed  by  screws  placed 
for  the  purpose,  it  will  Ik;  air-tight.  On  the  in¬ 
side  of  the  lid  are  placed  the  plates  and  springs; 
and  the  upper  side  is  divided  by  slips  of  wood 
into  little  groovings  or  chambers,  as  in  the  organ. 
The  pallets  are  placed  on  these  chambers,  own¬ 
ing  upwards,  and  are  raised  by  wires  from  the 
ends  of  the  keys  above.  The  pricl  of  the  plates, 
springs,  Arc.,  are  about  the  following: — 

5$  octaves  of  springs  and  plates  .,414  6 


Keys  . •• .  2  10  0 

Bellows  .  2  15  0 

Wood  for  case  . .  1  0  () 

Making  ditto  .  2  0  0 

Action  inside,  fixing,  Arc .  4  0  0  . 


As  to  where  they  may  be  procured,  can  be 
learnt  from  Mr.  Holloway,  music-seller,  Hall¬ 
way  Street,  Oxford  Street,  fiom  whom  I  obtained 
the  above  particulars.  1  have  by  .  me  a  very 
small  seraphine,  of  German  make,  and  only  three 
octaves  and  a  half,  to  stand  on  a  table,  that  I 
can  sell  very  cheap.  G.  S.,  Jun. 

9,  Upper  St  Marlin’s  Lane. 

“  W.  II.”  may  obtain  the  particulars  respect¬ 
ing  a  model  of  a  steam  engine,  by  applying  to 
J.  B..  116,  Bnnhill-row.  Also  of  John  Colbey, 
engineer,  No.  N,  St.  George's  Row,  Pimlico. 

TO  CORRESPONDENTS. 

H.  M.  G — To  make  the  ink  turn  black,  use  a 
strongtT  infusion  of  the  fustic.  lie  must  take 
rare  not  io  use  an  excess  of  nitrate  of  iron,  but 
just  sufficient  to  colour  the  ink. 

W.  L.  S. —  We  would  recommend  him  to  use  the 
following  dentifrice,  which  mill  answer  the  pur¬ 
pose  quite  as  unll  as,  or  better  than,  the  r ery  ex¬ 
pensive  powder : — Take  of  prepared  chalk,  4  ox. ; 
prepar  d  charcoal ,  1  ox.  ;  oil  of  cassia,  4  drops. 

Mix  well  in  a  mortar. 

• 

London:  Printed  at  **  TiikCity  Press."  1,  Lung 
Lane,  Aldcrsgate.  by  D.  A.  Doom*  ey  (to  whom 
Hooks  for  Review  and  all  communications  for 
the  Editor  must  be  addressed,  postage  paid); 
published  every  Saturday,  by  G.  Berger.  Holy- 
well  Street,  Strand;  and  may  be  had  of  all 
Booksellers  and  Newsmen  in  Town  and  Countiy 
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STEAM-PRESS  FOR  COMPRESSING 
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(Sc«  Engraving,  front  page.) 

A,  cylinder., 

b,  piston. 

c,  piston-rod. 

I),  weight  or  load. 

e  e,  strong  frame,  fixed  to  the  top  of 
the  piston-rod,  to  work  outside  the  cylin¬ 
der  ;  front  part  of  the  frame  only  shown 
in  the  above  sketch. 

f,  the  ram,  fixed  at  the  bottom  of  the 
frame,  e  e. 

o,  steam- pipe  from  the  boiler,  to  con¬ 
vey  the  steam  to  Nos.  1  and  2  cocks  or 
valves  of  the  cylinder. 

H,  pipe  to  (^onvey  the  steam  from  below 
to  above  the  piston,  and  to  be  turned  by 
the  cocks  or  valves,  Nos.  3  and  4. 

Now  suppose  the  cylinder  is  large 
enough,  and  the  steam  powerful  enough 
in  the  boiler,  to  act  with  twenty  tons  on 
the  piston;  then  the  weight  or  load,  d, 
should  be  twenty  tons  turn  in  the  steam, 
at  cock  or  valve,  No.  1,  which  will  send 
the  load  and  frame  up-stroke  ;  then  stop 
off  the  steam  from  the  boiler,  and,  when 
the  peat  is  under  the  ram,  f,  open  valves, 
Nos.  3  and  4  of  pipe,  H;  the  load  or 
weight  will  descend,  and  the  steam  from 
below  the  piston  will  rush  above.  Now 
all  the  load  of  twenty  tons  is  resting  on 
the  peat.  Stop  valves,  Nos.  3  and  4,  and 
open  valve,  No.  2,  of  pipe,  o  ;  a  force  of 
twenty  tons  of  steam  more,  will  act  above 
the  piston,  making  the  total  pressure  forty 
tons.  Of  course  the  pressure  can  be  va¬ 
ried  according  to  the  steam  and  size  of 
cylinder. 

0 

l  ig.  2  is  a  plate-iron  waggon,  with 
holes  punched  all  around  the  sides  and 
bottom,  with  the  wheels  fixed,  so  that 


Fig.  2. 


i  they  can  he  raised  or  lowered,  to  allow 
the  bottom  of  the  waggon  to  bear  smooth 
on  a  block  bed,  under  the  ram.  r.  This 

waggon  is  intended  to  inn  on  a  tram-road 


from  the  bog  to  the  press,  and  from  thence 
to  the  storehouses. 

I  ig.  3  is  intended  for  a  block,  [with 
knives  to  fit  the  waggon,  and  put  on  the 
peat  under  the  ram,  f. 

Fig.  3. 


PAPIFR  MACHE. 

To  the  Editor  of  ihr  Penny  Mechanic  and 
Chi  mist. 

Sir, —  The  following  method  of  making 
and  moulding  papier  machtf,  will,  proba¬ 
bly,  be  found  interesting  to  many  of  your 
readers : — 

Take  any  quantity  of  paper  and  boil 
it  in  water,  keeping  it  continually  stirred 
w  ith  a  wooden  spatula,  till  it  becomes  of  a 
pasty  substance,  and  loses  its  cohesion. 
Pour  the  water  from  it,  and  beat  it  in  a 
mortar  or  other  convenient  article,  till  it 
be  a  perfectly  soft  and  yielding  pulp.  Hav¬ 
ing,  in  the  meantime,  prepared  a  strong 
gum  water,  by  dissolving  gum  Arabic  in 
water,  press  the  greatest  part  of  the  wa¬ 
ter  out  of  the  pulp,  and  add  the  gum  wa- 
ter  to  it  in  such  proportion,  as  to  make  a 
thick  fluid.  Put  them  into  a  proper  ves¬ 
sel,  and  boil  them  slowly,  till  they  form  a 
paste  of  a  consistence  for  casting.  It  is 
then  ready  prepared  for  working  with 
moulds;  but  the  stiffness  of  the  paste 
must  be  varied,  according  to  the  nature  of 
the  work  :  where  the  figure  is  simple,  and 
has  no  sharp  points,  the  paste  is  required 
stiffer;  while  embossed  work,  or  such  as 
have  relieved  parts,  should  be  thinner. 
The  moulds  may  he  either  plaster  of  Pa¬ 
ris  or  wood.  For  work  of  a  complex  kind, 
plaster  is  preferable  ;  but  for  boxes,  cups, 
6cc.,  the  moulds  may  be  made  of  wood,  as 
they  will  last  much  longer.  It  is  pecu¬ 
liarly  necessary,  in  casting  the  papier 
inach£,  to  grease  the  moulds  well,  or  the 
cohesion  between  the  matter  cast  and 
the  moulds  will  he  so  great,  that  it  will  he 
destructive  to  both.  In  work  where  the 
shrinking  is  of  little  or  no  consequence, 
glue  will  answer  the  same  purpose  as  gum 
Arabic;  and  where  any  Urge  subject  is 
cast,  and  one  side  of  it  a  blank  reverse,  it 
is  usual  to  lay  slips  of  whole  strong  [taper 
over  the  papier  rnachtf,  such  paper  being 
first  well  moistened  with  gum  water  or 
glue  ;  this  adds  greatly  to  its  strength, 
and  preserves  it  while  drying.  The  cast 
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must  remain  in  the  moulds  till  it  is  strong 
enough  to  maintain  its  form  when  taken 
out,  and  then,  being  dried,  it  may  be  paint¬ 
ed  and  varnished,  according  to  the  pur¬ 
pose  for  which  it  is  intended. 

I  remain  yours,  &c., 

G.  F.  B. 


BIOGRAPHICAL  NOTICES. 

No.  II. 

M.  DESCAItTES. 

(Concluded  from  page  443 .) 

In  the  year  1637,  M.  Descartes  received 
an  invitation  to  settle  in  England  from 
Sir  Charles  Cavendish,  brother  to  the  Earl 
of  Newcastle,  with  which  he  did  not  ap¬ 
pear  backward  to  comply;  especially  upon 
being  assured,  that  Charles  the  First  was 
a  Catholic  in  his  heart ;  but  the  civil  wars 
breaking  out  in  England,  prevented  this 
journey.  At  the  end  of  1G41,  Lewis  XIII. 
of  France  invited  him  to  his  Court,  upon 
very  honourable  conditions,  but  he  could 
not  be  prevailed  with  to  quit  his  retire¬ 
ment.  This  year  he  published  his  medita¬ 
tions  concerning  the  existence  of  God  and 
the  immortality  of  the  soul.  In  1645,  he 
applied,  with  fresh  vigour,  to  anatomy,  but 
was  a  little  diverted  from  his  study,  by 
the  question  concerning  the  quadrature  of 
the  circle  at  that  time  agitated.  During 
the  winter  of  that  year,  he  composed  a 
small  tract  against  (i  Gassendus’  In¬ 
stances,”  and  another  of  the  u  Nature  of 
the  Passions.”  About  this  time  he  car¬ 
ried  on  an  epistolary  correspondence  with 
the  Princess  Elizabeth,  daughter  of  Fre¬ 
derick  V.,  Elector  Palatine  and  King  of 
Bohemia,  who  had  been  his  scholar  in 
Holland.  A  dispute  arising  between 
Christiana,  Queen  of  Sweden,  and  M. 
Chanut,  the  resident  of  France,  concern¬ 
ing  this  question — “  When  a  man  carries 
love  or  hatred  to  excess,  which  of  these 
two  irregularities  is  the  worst,”  the  re¬ 
sident  sent  the  question  to  Descartes,  who, 
upon  that  occasion,  drew  up  the  disserta¬ 
tion  upon  love,  published  in  the  first  vo¬ 
lume  of  his  letters,  which  proved  highly 
satisfactory  to  the  queen.  In  June,  1647, 
he  took  a  journey  to  France  (when  the 
king  settled  on  him  a  pension  of  3000 
livres),  and  returned  to  Holland  about  the 
end  of  September.  In  November,  he  re¬ 
ceived  a  letter  from  M.  Chanut,  desiring, 
in  Queen  Christiana’s  name,  his  opinion 
of  the  sovereign  good,  which  he  accord¬ 
ingly  sent  her,  with  some  letters  on  the 
same  subject,  formerly  written  to  the 
Princess  Elizabeth,  and  his  “  Treatise  of 
the  Passions.”  The  queen  was  so  highly 


pleased  with  them,  that  she  wrote  him  a 
letter  of  thanks  with  her  own  hand,  and 
invited  him  to  come  to  Sweden.  He 
arrived  at  Stockholm  in  Oct.  1648.  Her 
Majesty  engaged  him  to  attend  her  every 
morning  at  five  o’clock,  to  instruct  her  in 
his  philosophy;  and  desired  him  to  revise 
and  digest  all  his  unpublished  writings, 
and  to  draw  up  from  them  a  complete 
body  of  philosophy.  She  purposed,  like¬ 
wise,  to  fix  him  in  Sweden,  by  allowing 
him  a  revenue  of  3000  crowns  a-year, 
with  an  estate  which  should  descend  to 
his  heirs  for  ever,  and  to  establish  an 
academy,  of  which  he  was  to  be  tbe  di¬ 
rector;  but  these  designs  were  broken  off 
by  his  death,  which  happened  February 
1.1th,  1650,  aged  fifty-four.  His  body  was 
interred  at  Stockholm,  and,  seventeen 
years  after,  removed  to  Paris,  when  a 
magnificent  monument  was  erected  to  him 
in  the  church  of  St.  Genevieve  du  Mont. 

Dr.  Barrow,  in  his  u  Opuscxila,”  tells 
us,  that  Descartes  was,  undoubtedly, 
very  ingenious  man,  and  a  real  philoso¬ 
pher  ;  and  one  who  seems  to  have  brought 
those  assistances  to  that  part  of  philoso 
phy  relating  to  matter  and  motion,  which, 
perhaps,  no  other  had  done — that  is,  a 
great  skill  in  mathematics ;  a  mind  ha¬ 
bituated,  both  by  nature  and  custom,  to 
profound  meditation  ;  a  judgment  exempt 
from  all  prejudices  and  popular  errors, 
and  furnished  with  a  considerable  number 
of  certain  and  select  experiments  :  a  great 
deal  of  leisure  ;  an  entire  disengagement, 
by  his  own  choice,  from  the  reading  of 
useless  books  and  the  avocations  of  life ; 
with  an  incomparable  acuteness  of  wit, 
and  an  excellent  talent  of  thinking  clearly 
and  distinctly,  and  of  expressing  his 
thoughts  with  the  utmost  perspicuity. 

Dr.  Edmund  Halley,  in  a  paper  con¬ 
cerning  optics,  communicated  to  Mr.  Wat¬ 
son,  and  published  by  the  latter  in  his 
u  Reflections  upon  Ancient  and  Modern 
Learning,”  writes  as  follows: — u  As  to 
dioptrics,  though  some  of  the  ancients 
mention  refraction  as  a  natural  effect  of 
transparent  media,  yet  Descartes  was  the 
first  who,  in  this  age,  has  discovered  the 
laws  of  refraction,  and  brought  dioptrics 
to  a  science.” 

Mr.  John  Keil,  in  the  introduction  to 
his  “  Examination  of  Dr.  Burnet’s  Theory 
of  the  Earth,”  tells  us,  that  Descartes 
was  so  far  from  applying  geometry  and 
observations  to  natural  philosophy,  that 
his  whole  system  is  but  one  continued 
blunder,  upon  the  account  of  his  negli¬ 
gence  in  that  point ;  which  he  could 
easily  prove,  by  showing  that  his  theory 
of  the  vortices  upon  which  his  system  i» 
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grounded,  is  absolutely  false ;  and  that 
Nir  Isaac  Newton  has  shown,  that  the  |>e- 
riodical  times  of  rill  bodies  which  swim  in 
vortices,  must  be  directly  as  the  squares 
of  their  distances  from  the  centre  of  them  ; 
but  it  is  evident,  from  observation,  that 
the  planets,  in  turning  round  the  sun,  oh- 
serve  quite  another  law  from  this  ;  for  the 
squares  of  their  periodical  times  are  al¬ 
ways  as  the  cubes  of  their  distances  ;  and, 
therefore,  since  they  do  not  observe  that 
law,  which,  of  necessity,  they  must,  if 
they  swim  in  a  vortex,  it  is  a  demonstra¬ 
tion  that  there  are  no  vortices  in  which 
the  planets  are  carried  round  the  sun. 
“  Nature,”  says  Voltaire,  “  had  favoured 
Descartes  with  a  shining  and  strong  ima¬ 
gination,  whence  he  became  a  very  singu¬ 
lar  person,  both  in  private  life  and  in 
his  manner  of  reasoning.  This  imagina¬ 
tion  could  not  conceal  itself,  even  in  his 
philosophical  works,  which  are  every¬ 
where  adorned  with  very  shining  ingeni¬ 
ous  metaphors.  Nature  had  almost  made 
him  a  poet;  and,  indeed,  he  wrote  a  piece 
of  poetry  for  the  entertainment  of  Chris¬ 
tiana,  Queen  of  Sweden,  which,  however, 
was  suppressed  in  honour  of  his  memory. 
He  extended  the  limits  of  geometry  as  far 
beyond  the  place  where  he  found  them, 
as  Sir  Isaac  Newton  did  after  him  ;  and 
first  taught  the  method  of  expressing 
curves  by  equations.  He  applied  this 
geometrical  and  inventive  genius  to  diop¬ 
trics,  which,  when  treated  by  him,  be¬ 
came  a  new  art;  and,  if  he  were  mistaken 
in  some  things,  the  reason  is,  that  a  man 
who  discovers  a  new  tract  of  land,  cannot 
at  once  know  all  the  properties  of  the  soil. 
Those  who  come  after  him,  and  make 
these  lands  fruitful,  are,  at  least,  obliged 
to  him  for  the  discovery.”  Voltaire  ac¬ 
knowledges  that  there  are  innumerable 
errors  in  the  rest  of  Descartes’  works; 
but  adds,  that  geometry  was  a  guide 
which  he  himself  had,  in  some  measure, 
formed,  and  which  would  have  safely  con- 
•  ducted  him  through  the  several  parts  of 
natural  philosophy ;  nevertheless,  he  at 
last  abandoned  this  guide,  and  gave  en¬ 
tirely  into  the  humour  of  framing  hypo¬ 
theses  ;  and  then  philosophy  was  no  more 
than  an  ingenious  romance,  fit  only  to 
amuse  the  ignorant.  He  pushed  his  meta¬ 
physical  errors  so  far  as  to  declare,  that 
two  and  two  make  four,  for  no  other  rea¬ 
son,  but  because  God  would  have  it  so. 
However,  it  will  not  be  making  him  too 
great  a  compliment  if  we  aflirm,  that  he 
was  valuable  even  in  his  mistakes.  He 
deceived  himself,  but  then  it  was.  at  least, 
in  a  methodical  way.  He  destroyed  all 
the  absurd  chimera*  with  which  youth  had 


been  infatuated  for  two  thousand  years. 
He  taught  his  contemporaries  how  to  rea¬ 
son,  and  enabled  them  to  employ  his  own 
weapons  against  himself.  If  Descartes 
did  not  pay  in  good  money,  he,  however, 
did  great  service  in  crying  down  that  of  a 
base  alloy.  He  was  never  married,  hut 
had  one  daughter,  who  died  when  she  was 
but  five  years  old. 


THE  CHEMIST. 


COMBUSTION. 

(Ccntimud  from  page  4-1 6 J 

Detonation  is  an  instantaneous  com¬ 
bustion,  accompanied  with  a  loud  report; 
it  takes  place,  in  general,  when  the  com¬ 
pound,  resulting  from  the  union  of  two  or 
more  bodies,  occupies  less  space  than  the 
substances  did  before  their  union;  a  va¬ 
cuum  is,  therefore,  formed,  and  the  sur¬ 
rounding  air  rushing  in  from  all  sides  to 
fill  it  np,  is  the  cause  of  the  report. 

Gunpowder,  fulminating  gold,  silver, 
and  mercury,  oxygenated  muriate  of  pot¬ 
ash,  and  various  other  explosive  com¬ 
pounds,  are  capable  of  producing  very 
loud  detonations. 

With  respect  to  the  disengagement  of 
light  and  caloric  : — By  the  older  chemists, 
it  was  universally  supposed  that  the  light 
and  heat  emitted  during  combustion,  pro¬ 
ceeded  from  the  inflammable  body ;  and 
this  opinion  would,  indeed,  appear  un¬ 
questionable,  while  the  composition  of  the 
atmosphere  was  imperfectly  known.  The 
burning  body  appeared  luminous  and  felt 
hot,  and  no  other  agent  was  supposed  to 
be  concerned ;  the  conclusion  that  the 
light  and  heat  were  evolved  from  the 
burning  substance,  was,  therefore,  un¬ 
avoidable.  But  when  the  nature  of  the 
atmosphere  was  ascertained,  and  when  it 
became  evident  that  part  of  the  air  was 
absorbed  during  combustion,  the  former 
conclusion  fell  to  the  ground  ;  for,  when 
two  bodies  exert  a  mutual  action  on  each 
other,  it  becomes,  a  priori ,  equally  proba¬ 
ble  that  the  products  may  be  derived  from 
either  of  them;  consequently,  the  light 
and  heat  evolved,  might  proceed  either 
from  the  one  or  the  oilier.  W  hether  they 
proceed  from  the  atmosphere,  or  from  the 
combustible  body,  they  must  be  separated 
at  the  part  where  the  combination  takes 
place — that  is,  upon  the  surface  of  the 
burning  body  itself ;  and,  consequently,  it 
appeared  luminous  and  heated,  while  the 
air,  being  invisible,  escaped  observation. 

When  tiie  laws  of  heat  became  known 
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— at  least,  when  it  was  ascertained  that 
bodies  in  the  aeriform  state  contain,  at  the 
same  temperature,  and  in  equal  quanti¬ 
ties,  either  mass  or  bulk,  unequal  quanti¬ 
ties  of  heat — the  conclusion  became  pro¬ 
bable,  that  the  caloric  evolved  in  combina¬ 
tion,  proceeded  rather  from  the  oxygen 
gas  of  the  atmosphere,  than  from  the  com¬ 
bustible  body;  since  the  former  contains 
a  much  larger  quantity  than  the  latter. 
The  caloric  evolved  was,  therefore,  sup¬ 
posed  to  be  derived  from  the  condensation 
of  the  oxvgen  gas  in  the  new  combination 
into  which  it  entered. 

Though  approaching  to  the  truth,  this 
explanation  is  not  strictly  true.  It  is  not 
merely  from  the  oxygen  gas  being  con¬ 
densed  that  the  caloric  is  evolved,  because, 
in  many  cases  of  combustion,  the  product 
still  exists  in  the  gaseous  state ;  and,  in 
others,  the  quantity  of  caloric  evolved 
bears  no  proportion  to  the  degree  of  con¬ 
densation.  Philosophers  ascribed  this  to 
a  change  of  capacity  ;  for,  in  different  bo¬ 
dies,  the  difference  in  the  proportion  of 
the  capacities  before  and  after  combus¬ 
tion,  is  by  no  means  uniform  ;  and  hence 
the  difference  in  the  quantities  of  caloric 
extricated  in  various  cases  of  combus¬ 
tion. 

This  being  premised,  it  remains  to  ex¬ 
plain  the  origin  of  the  light  emitted  dur¬ 
ing  combustion  ;  for,  although  we  take  it 
for  granted  that  the  caloric  is  evolved 
from  the  oxygen  gas,  we  cannot  infer  that 
the  light  has  the  same  origin. 

It  is  very  probable  that  light  is  a  con¬ 
stituent  part  of  inflammable  bodies  ;  for  it 
is  frequently  evolved  in  combinations, 
when  the  oxygen  is  merely  transferred 
frwm  one  inflammable  substance  to  an¬ 
other.  In  those  cases  it  must  proceed 
from  the  inflammable  body.  The  acces¬ 
sion  of  oils  by  the  affusion  of  acids,  the 
combustion  of  metals  with  sulphur,  lur- 
nish  instances  of  the  kind. 

It  seems,  therefore,  probable,  that  the 
light  is  derived  from  the  inflammable  sub¬ 
stance  ;  and  that  the  oxygen,  combining 
with  the  bases  of  these  substances,  disen¬ 
gages  the  light. 

It  may  be  concluded,  then,  tnat  light 
enters  into  the  composition  of  ah  combus¬ 
tible  bodies;  but  as  we  are  unable  to  se¬ 
parate  the  light,  so  as  to  obtain  these  bo¬ 
dies  pure,  we  treat  of  them  as  simple 
bodies. 

According  to  this  theory,  the  combus¬ 
tion  of  phosphorus  in  oxygen  gas  is, 
therefore,  the  effect  of  a  double  affinity. 
The  basis  of  the  oxygen  gas  unites  with 
the  phosphorus,  to  form  phosphoric  acid  , 
and  the  light  disengaged  from  the  phos¬ 


phorus,  together  with  part  of  that  of  the 
oxygen  gas,  produces  the  vivid  flame. 

The  quantity  of  light  emitted  by  differ¬ 
ent  bodies,  is  supposed  to  depend  on  the 
quantity  contained  in  them,  and  on  the 
proportion  in  which  it  is  united  to  caloric. 


INSECURITY  OF  LEADEN  COFFINS  AND 
DANGERS  RESULTING  FROM  INTER¬ 
MENT  IN  VAULTS. 

From  some  remarks  I  have  previously 
made,  my  readers  will  easily  understand, 
that  many  thousands  of  bodies  have  been 
deposited  in  places  on  the  surface — with 
or  without  being  placed  in  lead.  This  is 
a  monstrous  abuse,  and  one  that  ought  to 
have  been  annihilated  in  its  very  origin. 

I  have  repeatedly  entered  places  in  which 
vast  piles  of  coffins  are  deposited — the  ge¬ 
neral  smell  of  the  atmosphere  is  extreme¬ 
ly  offensive;  here  have  I  seen  women  of 
delicate  organization,  oppressed  with  grief 
for  the  loss  of  a  beloved  object,  subject 
themselves  to  the  action  of  a  a  malaria  ” 
given  off  in  enormous  quantities  ;  possi¬ 
bly  themselves  specimens  of  walking  sick¬ 
ness,  led  thither  to  contemplate  the  re¬ 
mains  of  what  once  wras  an  affectionate 
husband,  a  beloved  child,  or  relative. 
This  should  not  be  permitted ;  the  power 
of  resistance  ought  not  thus  to  be  tri¬ 
fled  with.  Coffins  may  be  of  lead, 
soldered,  lined,  and  cased,  yet  the  pesti¬ 
ferous  vapours  will  frequently  escape ; 
the  security,  therefore,  is  merely  imagin¬ 
ary.  Every  person  who  has  been  accus¬ 
tomed  to  enter  these  places,  can  vouch 
for  the  truth  of  this  assertion ;  the  dis¬ 
gusting  stench  in  places  largely  ventilat¬ 
ed,  prove  this.  Very  poisonous  gases  are 
the  products  of  the  decomposition  of  the 
dead  ;  they  are  generated  under  all  circum¬ 
stances,  whether  in  the  strong  and  ex¬ 
pensive  coffins  of  the  rich,  or  in  the  frail 
and  imperfectly-made  shells  of  the  poor. 
The  gaseous  products  of  decomposition, 
condensed  and  compressed,  as  they  are,  to 
considerably  less  than  half  their  volume, 
by  continual  increments  from  the  decom¬ 
position  of  the  general  tissues  (in  some 
instances),  may  be  retained  by  the  mere 
strength  of  their  cases  ;  these,  necessarily, 
must  ultimately  decay  and  burst,  when 
the  gases  generated  will  be  diffused 
throughout  the  vault  in  which  they  are 
deposited.  —  Walker's  Gatherings  from 
Grave  Yards. 
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I’HOTOG E NIC  LI K E N FS6. 

To  the  Editor  qf  the  Penny  Mechanic  ana 
Chemist. 

Sir, — Having  seen  in  a  late  Number  of 
your  Magazine,  a  description  of  the  pro¬ 
cess  of  solar  or  photographic  drawing,  the 
following,  which  appeared  on  this  sub¬ 
ject  in  one  of  the  papers,  may  prove  in¬ 
teresting  to  those  of  vour  readers  who  are 
engaged  in  this  science. 

At  the  last  meeting  of  the  Academy  of 
Sciences,  Paris,  M.  Cauden,  by  prepar¬ 
ing  photographic  plates  of  metal  with  the 
bromure  of  iodine,  instead  of  the  chlorure 
of  i«>dine,  showed  that  he  made  the  photo¬ 
graphic  surface  so  exceedingly  sensitive, 
that  perfect  impressions  could  he  taken, 
not  instantaneously,  but  in  a  quarter  of  a 
second.  He  thus  succeeded  in  taking  im¬ 
pression*  of  objects  while  in  rapid  motion  ; 
and,  amongst  others,  had  produced  a  beau¬ 
tiful  plate  of  the  Pont  Neuf,  with  all  the 
people,  horses,  and  vehicles,  while  in  mo¬ 
tion.  He  had  also  taken  portraits  in  this 
war,  in  w  hich  all  the  expressions  of  the 
lips  and  eyes,  while  the  persons  were 
speaking  or  smiling,  was  perfectly  given. 

SOLUTION  OF  PROBLEM. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir,— The  following  is  a  solution  of  “  J. 

(  order's”  problem  in  No.  17  I  have 
a  hollow  cylinder,  whose  diameter  is  a; 
wishing  to  put  three  cylinders  of  smaller 
diameter  in  the  larger,  so  that  peripheries 


of  the  four  cylinders  shall  touch;  required 
the  diameter  of  the  smaller  cylinders,  with 
a  complete  solution.” 

I/et  the  circle,  i>  F.  H,  represent  a  section 
of  the  cylinder.  Inscribe  the  equilateral 
triangle,  deh;  draw  the  diameter, fi>  i ; 
join  at  h,  a  e,  H  i,  and  ki;  hi  and  e  i 
are  parallel  to  a  e  and  a  H.  Let  E  repre¬ 
sent  one  of  the  centres  of  the  small  cvlin- 
ders,  and  through  c  draw  c  r  parallel  to 
H  E.  1  hen  the  two  triangles,  arc  and 
i)  ii  i,  are  similar  ;  having  the  angles,  h, 
arc,  and  dhi,  right-angled,  and  the 
angles,  cab  and  acb,  respectively,  equal 


T> 


to  the*angles  a  i  h  and  h  d  i.  Then  bv 

inversion  of  Proposition  b,  Book  II.,  of 
1  hompson’s  Euclid,”  we.  have 


(2  A  ll*-f-  2  a  e»  —  a  i  )*  =  (i  -f 1*— n/3=he; 

V 2  2  2 

and  by  letting  r  «=  the  radius  of  one  of  I  triangles,  abc  and  diii,  we  obtain  the 
the  small  cylinders,  and  comparing  the  |  following  proportion — viz. 


D  :  .  D  H  : :  AC  :,CB  ;  that  is, 

•  ^  ^  ~  ~~x  •  x  *  multiplying  means  and  extremes,  ve  get 

A*  AT 

A  •r  =  -r  n/3 - q  \/3;  square  both  sides, 

4  — 

A.J— ?u4  (5a*x,3a*^  ...  . 

A  x - — — j-  T — -  — ;  multiply  by  10, 

]0a*j«  =  3a«—  I2ax*+  12a‘j';  divide  by  a«, 

1C  Jr*  -  3  A- —  j  2  a  t  -f-  I2.r*  ;  by  transposing, 

^  •r#'tr  ^2  a  x *  3  a*  ;  divide  by  4, 
x7+  ^  a  x  =  J  a*  ;  complete  square, 
x*+  3  a  x  -f-  ^  a*  =  a*  =  3  a*  ;  extract 
x  “h  5  a  ~  a  y'3  ; 

^=-3A  +  av/3=  radins  of  small  cylinders  (external). 
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INSTITUTIONS. 

LECTURES  DURING  THE  WEEK. 

W Westminster  Literary  and  Scientific  Institution, 
6  and  7,  Great  Smith  Street. — Thursday, 
Dec.  23,  C.  H.  Adams,  Esq.,  on  Astronomy. 
At  half-past  eight. 

Bermondsey  and  Rotherhithe  Literary  and  Scien¬ 
tific  Institution,  4£,  Church  Street,  Rothei- 
hithe. — Monday,  December  20,  Mr.  Robson, 
on  Chivalry.  At  half-past  eight  precisely. 

Muiual  Instruction  Society,  16,  Great  Tower 
Street,  City.  —  Monday,  Dec.  20,  F.  Wilby, 
Esq.,  on  Mesmerism.  At  half-past  eight. 

Clerkenwell  and  Penlonville  Teetotal  Youths' 
Mutual  Instruction  Society,  at  Eagle  Court 
Chapel,  West  Smithfield. — Tuesday,  Dec.  21, 
Mr.  Wilby,  oa  Vital  Education.  At  eight 
o'clock. 


QUERIES. 

The  best  work  on  practical  geometry  ?  Also, 
if  there  be  any  works  published  on  mechanical 
drawing;  if  so,  which  is  the  best?  Also,  the 
description  of  the  mechanism  in  the  wet  gas- 
metres  ?  S.  S. 

In  the  course  of  an  experiment  I  was  making 
this  morning,  I  had  occasion  to  melt  some  pew¬ 
ter,  which,  when  in  a  molten  state,  I  poured 
upon  water,  and  it  then  became  soft  and  spongy. 

I  then,  for  my  purpose,  laid  it  upon  wood,  and 
applied  sulphuric  acid;. it  directly  sent  out  an 
odour  of  putrid  eggs — the  same  which  generally 
evolves  from  sulphuretted  hydrogen.  In  your 
next  Number,  I  shall  feel  obliged  by  your  nam¬ 
ing  what  gas  or  gases  this  smell  arose  from  ? 

H.  A.  D. 

How  I  am  to  understand  the  use  of  Groves 
battery  to  suit  for  the  electrotype?  J.  Jenkins. 

The  description  of  a  turnip-slicer  of  the  best 
and  simplest  form  ?  Also,  the  simplest  method 
to  black. traces  and  other  iron-work  for  horses,  so 
that  the  colour  will  not  scale?  J.  B. 

ANSWERS  TO  QUERIES. 

“  W.  H.”  I  have  a  quantity  of  type  (capitals, 
small  letters,  spaces,  «fec.)  that  I  used  tor  printing 
labels,  &c.  They  are  in  a  small  box  divided 
into  compartments,  in  four  trays.  Also  two  boxes 
for  setting  up  in,  with  screws  to  fix,  and  a  very 
simple  wooden  press  of  iny  own  make,  which  is 
quite  effective  and  easy  to  work.  I  could  sell 
them  very  cheap.  He  can  see  them  any  day  be¬ 
tween  the  hours  of  nine  and  four,  at  No.  9,  Upper 
St.  Martin’s  Lane.  G.  S.,  Jun. 

A  Good  Cement  for  Steam  Joints,  such  as  per¬ 
manent  joints;  mix  together  sublimed  sulphur,  one 
part,  sal  ammoniac,  two  parts,  and  about  300 
parts  of  iron  filings,  in  a  mortar  or  any  other 
convenient  utensil,  well  pounded,  and  then  wet¬ 
ted  with  water  and  applied  between  the  joints. 
A  small  gascut  of  rope  is  put  in  first,  and  the  ce¬ 
ment  well  corked  in.  For  moveable  joints,  a 
ring  of  iron, ’about  one-eighth  of  an  inch  thick 
its  breadth  and  diameter  rnukt  be  ia  proportion 


to  the  flanch,  & c.,  that  are  to  be  joined),  must  be 
provided,  and  taped  with  narrow  pieces  of  duck, 
well  coated  with  a  mixture  of  red  and  white  lead. 
The  above  cements  1  have  seen  make  good  joints. 

J.  Gordey. 

“  J.  C.  Goodall,”  and  “  Niki.”  I  beg  to  re¬ 
turn  my  thanks  to  these  ’gentlemen,  but  as  I  re¬ 
side  nearly  200  miles  from  the  metropolis,  a  per¬ 
sonal  interview  is  out  of  the  question ;  but  the 
editor  of  the  Mechanic,  knowing  my  address, 
will  direct  any  written  communication  either  of 
the  above  gentlemen  may  feel  disposed  to  make 
on  the  subject  of  a  rotary  steam-engine. 

“  W.  H.  K.  W.”  I  regret  I  cannot  compre¬ 
hend  the  brief  description  he  has  given  in  No  46 ; 
the  principle  appears  to  be  very  similar  to  that 
known  as  “  Avery's  rotary  steam-engine.”  Per¬ 
haps  he  will  be  so  good  as  to  supply  a  clear  ac¬ 
count  of  the  construction  he  recommends. 

A.  M. 

“  W.  Jenkins  "  will  find  that  a  graver,  or  other 
cutting  tool  used  in  turning  steel,  must  be  tem¬ 
pered,  or,  technically  speaking,  drawn  down  to  a 
straw  colour,  otherwise  it  will  not  retain  its  edge. 
Every  mechanic  knows  that,  unless  so  treated, 
the  edge  will  chip  and  become  serrated  ;  added 
to  which,  it  is  almost  impossible  to  bring  a  tool, 
left  at  its  greatest  hardness;  to  a  fine  edge. 

A.  M. 

“  W.  H.”  I  have  several  very  handsome 
steam-engine  models  to  dispose  of,  and  a  very 
superior  one  with  copper  boiler  and  iron  furnace- 
frame  complete.  G.  Layland. 

48,  Prospect  Place,  St.  George's 
Road,  Southwark. 

Prolox  de  of  Nitrogen  (sometimes  called  ni¬ 
trous  oxide). — It  may  be  prepared  by  exposing 
nitric  oxide  for  some  days  to  the  action  of  iron 
filings,  or  other  substances  which  have  a  strong 
affinity  for  oxygen,  when  the  nitric  oxide  loses 
one-half  of  its  oxygen,  and  is  converted  into  the 
protoxide ;  but  the  most  convenient  method  is  by 
nitrate  of  ammonia.  This  salt  is  not  always  to 
be  obtained,  but  is  very  easily  formed,  by  dis¬ 
solving  carbonate  of  ammonia  in  pure  nitric  acid, 
diluted  with  about  three  parts  of  water,  and  con¬ 
centrating,  by  evaporation,  until  a  drop  of  the 
liquid,  let  fall  on  a  cold  plate,  becomes  a  firm 
mass,  adding  a  little  ammonia  towards  the  close, 
to  insure  neutrality.  This  salt,  after  cooling,  is 
reduced  to  powder,  introduced  into  a  retort,  and 
heated  by  a  spirit-lamp  somewhat  cautiously ; 
the  salt  will  melt,  and  the  liquid  will  soon  after¬ 
wards  give  off  the  gas  If  the  heat  be  consider¬ 
able,  the  protoxide  of  nitrogen  will  be  disengaged 
with  great  rapidity,  evolving  under  the  form  of 
smoke ;  but  when  the  gas  comes  over  slowly  and 
tranquilly,  it  is  found  purer  than  in  the  other 
case.  Collect  over  water. 

“  J.  Hart”  is  informed,  that  when  six  equiva¬ 
lents  of  sulphate  of  protoxide  of  iron  are  mixed 
with  one  equivalent  of  terchloride  of  gold  (nitro- 
muriate  of  gold),  the  action  that  ensues  is  as  fol¬ 
lows  : — Six  equivalents  of  sulphuric  acid  unite 
with  six  equivalents  of  oxygen  and  four  equiva¬ 
lents  of  iron,  forming  four  equivalents  of  sesqui- 
sulphate  of  peroxide  of  iron  ;  and  the  three  equi¬ 
valents  of  chlorine  in  the  terchloride,  combine 
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with  the  remaining  two  equivalents  of  iron  in 
the  sulpluUc ;  yielding  two  equivalent*  of  per 
chloride  of  iron,  and  ittu  equivalent  ol  gold  is 


precipitated.  Tlic  reaction  which  occurs  will  be 
understood  by  the  annexed  diagram : — 


Sulphate  of  protoxide  of  iron, 

6  equivalents 

TerclJoride  of  gold,  1  oquiv.  j 


fl  iquiv.  sulphuric  acid 

4  equiv.  iron  . . 

0  equiv  oxygen . 

2  equiv.  iron  . 

It  equiv.  chlorine  . . . . 
1  equiv.  gold . 


4  equiv.  400  scsquisulphato 
of  peroxide  of  iron. 

5<M  2  equiv.,  104  pcrchlorido  of 

108  J  inm. 

200  200  gold. 


<*r '•  \/ 

112 

4H 


To  Polish  Ivory  and  Hone. — Putty  powder, 
which  is  an  oxide  of  tin,  will  polish  both  ivoiy 
and  Itone.  It  is  to  be  used  with  water,  and  a 
rubber  made  of  a  piece  of  an  old  hat,  or  a  piece 
of  thick  milled  doth. 


“  A.  L."  can  possibly  purchase  the  slips  of 
glass  he  requires,  at  a  music-seller's,  in  Halt  way 
.Street,  Oxford  Street,  where  chromatic  sets  of 
hartnonioon  glasses  are  sold.  Or  he  can  make 
his  own,  by  getting  long  slips  from  any  glazier, 
and  cutting  to  the  required  length  with  a  splinter 
of  flint  He  must  observe,  in  tuning,  that  the 
longer  his  pieces  are,  the  deeper  the  tone  ;  the 
thicker  they  are,  the  higher  the  tone.  It  is  of  no 
consequence  their  being  cut  square  at  the  end,  ami 
he  will  find  cutting  off a  corner  the  simplest  way 
of  tuning,  when  near  the  note  required.  They 
should  be  sus]>cndcd  at  points,  one  quarter  the 
whole  length  from  each  end.  G.  S.,  Juu. 

To  Calculate  the  Power  of  a  Steam-engine. — 
This  is  a  question  difficult  to  be  solved,  as  steam 
admits  oflicing  applied  in  very  different  ways,  so 
likewise,  the  calculations  must  l»c  made.  The 
cllcrt  of  steam  is  calculated  in  horse-power,  which 
was  determined  by  Watt  to  be  160  lbs.  raised 
220  feet  high  per  minute,  or  33,000  lbs.  ruised 
one  foot  high  jer  minute.  Now.  to  apply  this,  1 
vihi  must  find  the  weight  raised  per  minute  by  j 
the  engine,  and  dividing  by  33,000,  gives  the 
horse-power.  There  arc  different  ways  to  find  I 
the  weight  raised  by  the  engine  ;  one  evidently  is  I 
to  experiment  with  a  known  weight;  but  this 
wav  is  n-dious  and  uselessly  troublesome.  An¬ 
other  i  knowing  th<  total  pressure  of  steam  on 
the  piston,  to  multiply  by  the  area  of  piston,  and 
by  the  distances  passed  over  per  minute ;  but 
here  it  must  la*  observed,  that  the  pressure  of 
steam  in  the  boiler  is  greater  than  that  on  the 
piston,  and  that  a  certain  multiplicand  must  l»c 
found  to  allow  for  this  friction.  &c.  In  high- 
pressure  steam-engim  a  this  is  0.0 ;  and  In  take  an 
example  from  your  own  work,  an  engine  with 
6  lbs.  pressure  per  square  inch,  area  of  cylinder 
154  lbs.,  and  velocity  240  feet,  is  thus  calculated : 


6X.6 — 3.6  xj  54  x  240=  133060  __ 

33000*  1 


horse-power ;  but  had  this  iiecu  a  condensit 
engine,  the  nu»hu  opera  rut  i  would  have  been  di 
ferent.  In  estimating  the  power  of  a  loeomotiv 
««  many  more  poiuts  have  to  lie  inquired  ini 
«  at  I  think  it  l*cst  to  refer  your*  currcspondci 
culicr  to  Imiguld  or  N.  Wood  on  lailwavs. 

A.’  S.  S. 


Tht  >»  formiri  by  merely  burning 

oxygrn  through  an  Argund  burner.  ‘  Having 
wane  time  ago,  drawn  out  plans  for  tho  same,  on 


so  small  a  scale  os  to  light  a  single  room,  I  trust 
that  a  .sketi  li  of  my  plan  may  lie  useful. 


bottle  containing  the  manganese;  e,  one-quarter- 
inch  vessel  tubing,  conveying  the  gas  to  the  gas¬ 
ometer,  which,  it  will  be  seen,  is  set  in  the 
cheapest  manner,  and  represents  a  large  chemical 
glass  in  a  pneumatic  trough  ;  e  is  the  tubing  go¬ 
ing  to  the  lamp.  This  would,  undoubtedly,  pro¬ 
duce  the  Unde  light ;  but  is  your  correspondent 
aware,  that  Mr.  Gurney  has  a  patent  and  n  com¬ 
pany  to  work  it?  any  attempt,  therefore,  to  expe¬ 
riment  on  the  Bude  light,  would  be  an  infringe¬ 
ment  on  their  privileges. 

TO  CORRESPONDENTS. 

E.  S.  K. — The  best  and  cheapest  work  on  elce- 
tririty,  is  published  by  the  Society  for  the  Dif¬ 
fusion  of  Useful  Knowledge ;  to  Ire  obtained  at 
Knight  s,  Ludgatc  Hill  Jle  will  find  the 
b>st  manner  of  constructing  a  camera  obscura, 
u-ith  a  drawing,  in  No.  30,  to/.  0,  of  the  Pskkt 
Mkcuanic. 

G.  F.  B.  fVe  have  several  limes  inserted  the 
terms  on  which  ire  forward  the  Pk.yn  y  Mr- 
cha.vic.  .r/r.  2 s.  fid.  for  three  months  ;  5$.  for 
sir  months  ;  10s.  for  twelve  months,  pottage 
included.  IV e  are  in  receipt  of  both  hit  com¬ 
munications. 


Loudon:  Printed  at  "  Thk ClTV  Pa*ss,’*  1,  Long 
Lane,  Aldrrsgnte,  by  D.  A.  Dovovky  (to  whom 
Hooks  fur  Review  and  all  communications  for 
the  Editor  must  bo  addressed,  postage  paid); 
published  every  Saturday,  by  G.  Hkrucr,  Holy- 
well  Street,  Strand;  and  may  be  had  of  all 
booksellers  and  Newsmen  in  Town  and  Country 
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ARC  AND  AND  COMMON  LAMP 
PUR  NEIL 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 


(See  Engraving,  front  page.) 

Among  the  numerous  class  of  lamps  of¬ 
fered  to  the  public,  the  solar  lamp  stands 
most  popular.  It  consumes  the  common 
pale  seal  oil  at  ’As.  per  gallon,  while  the 
original  table-lamps  burn  oil  at  Os.  or  10s. 
per  gallon,  which  is  not  only  a  saving  of 
one- half  the  expense,  but  it  produces  a 
most  brilliant  light. 

The  invention  of  the  solar  lamp  is  due 
to  Mr.  Jeremiah  ISynner,  by  whom  it  was 
patented  some  years  since;  but  has  since, 

I  believe,  been  improved  upon.  It  differs 
from  the  common  lamp,  in  the  wick  being 
covered  with  a  brass  cap,  pierced  with  a 
hole  a  little  smaller  than  the  size  of  the 
wick  ;  by  which  means  the  air  is  made  to 
pass  between  the  wick  and  the  cap.  The 
air  is  admitted  into  the  interior  of  the 
wick  in  the  usual  manner.  The  cap  or 
deflector  of  metal  was  made  to  intercept 
the  rays  of  light,  which  would  otherwise 
have  been  useless,  in  aid  of  its  illuminat¬ 
ing  power. 

The  sketches  represent  a  section  of  the 
lamp.  Fig.  1  represents  an  Argand  burner, 
having  a  glass  chimney,  A ;  c  c,  the  de¬ 
flector  ;  B  is  the  burner  seat.  Fig.  2  is 
the  burner  of  a  common  oil- lamp  of  the 
same  principle. 

Hen  by  Walker. 

Workington,  Dec.  11,  1(141. 


ELECTROT YPE  BRON Z I  NO. 

To  (fie  Editor  of  the  Penny  Mechanic  ant 
Chemist. 

Having,  at  the  request  of  a  scien¬ 
tific  friend,  undertaken  a  series  of  expe¬ 
riments,  endeavouring  to  produce  a  good 
bronze  for  electrotvjie  purposes,  and  hav. 
ing,  far  beyond  my  expectations,  succeed, 
td,  I  take  great  pleasure  in  forwarding 
the  results,  if  you  think  them  worthy  a 
place  in  a  future  paper.  Let  the  medal- 
lion  be  well  cleaned  with  a  brush,  whit- 
ing,  ard  water.  Then  procure  an  earthen 
vessel,  in  which  gently  boil  a  saturated 
solution  of  the  sulphate  of  copper,  adding 
a  small  quantity  of  sal  ammoniac;  put  the 
medallion  in  allowing  the  solution  still 
to  boil  a  few  minutes,  occasionally  raising 
it  with  a  liras-  or  copper  wire  to  observe 
the  action.  \\  lien  the  required  bronze  is 
obtained.  I  immediately  wash  the  medal¬ 
lion  in  dear  water,  and  dry  it  in  dry  saw¬ 
dust  or  cotton.  The  uantitv  of  sal  am¬ 


moniac  must  he  determined  by  the  shade 
of  bronze  required.  A  little  practice  will 
produce  a  most  beautiful  bronze  of  any 
shade,  permanently  adhering  to  the  cop¬ 
per. 

1  remain  yours,  &c., 

Charles  Jordan. 


CHEAP  HYDRAULIC  BLOWPIPE. 


To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, —  I  enclose  for  insertion  in  your  cheap 
and  useful  Periodical,  a  sectional  draw¬ 
ing  of  an  hydraulic  blowpipe,  which  will 
»e  found  a  very  useful  instrument. 

a  is  a  cylindrical  vessel  of  zinc,  of  any 
dimensions;  r,  a  division,  which  reaches 
to  within  half-an-inch  of  the  bottom  ;  c,  a 
lid,  which  fits  on  air-tight;  n,  a  bent 
tube,  with  a  valve,  g,  which  opens  down, 
wards  ;  e,  the  jet ;  f,  the  lamp. 

To  use  the  blowpipe,  take  off  the  lid 
and  half  fill  the  cylinder  with  water; 
place  on  the  lid  and  blow  down  the  tube, 
d,  which  will  open  the  valve,  o,  and  force 
out  the  water  from  that  side  of  the  cylin¬ 
der  ;  the  pressure  of  the  water  will  force 
the  air  through  the  jet,  E,  in  a  steady 
stream,  on  to  the  flame  of  the  lamp. 

O.  Starkey, 
Miueralogica)  Chemist . 
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ON  STEEL  AND  THE  MODE  OF 
PREPARING  IT  FOR  TOOLS. 

To  the  Editor  of  the  Penny  Mechanic  and 
Chemist. 

Sir, — I  cannot  but  express  my  thanks  to 
your  correspondent,  “  W.  H.,”  for  his 
communication  respecting  the  best  form 
and  material  for  the  collars  of  a  lathe,  in 
No.  49,  page  389;  and,  as  facts  thus 
elicited  from  practical  men  generally  lead 
to  beneficial  results,  I  shall  venture  to 
point  out  to  your  readers  the  defects 
which  I  have  found  inseparable  from  the 
description  of  collar  recommended  by 
u  W.  H.” — particularly  as  the  object  I 
have  in  view,  is  the  improvement  of  a 
machine,  perhaps  of  greater  consequence 
and  utility  than  any  other  in  the  exten¬ 
sive  class  of  machinery  denominated  tools  ; 
so  much  so,  as  to  be  designated  the  parent 
of  machinery.  One  of  the  most  eminent 
machinists*  of  the  present  day  justly  re¬ 
marks,  “  that  when  it  is  considered  that 
the  lathe  and  planing  engine  are  employed 
in  the  making  of  all  other  machines,  and 
are  continually  reproducing  surfaces  simi¬ 
lar  to  their  own,  it  will,  manifestly,  ap¬ 
pear  of  the  first  importance,  that  they 
should  themselves  be  perfect  models.” 
Assuming,  therefore,  that  the  lathe  has 
permanent  claims  to  our  consideration  as 
a  principal  agent  in  the  production  of  the 
simplest,  as  well  as  the  most  complicated, 
articles  in  this  department  of  industrial 
manufacture,  it  cannot  be  too  strongly 
urged  on  the  attention  of  the  ingenious, 
that  every  improvement  has  a  tendency  to 
elevate  our  national  character.  The  print¬ 
ing  press  and  the  steam-engine— not  to 
specify  other  equally  apposite  examples — 
owe  to  the  lathes  of  a  Maudslay,  a  Stan¬ 
hope,  and  a  Bramah,  that  delicate  ar. 
rangement  of  parts  and  precision  of 
movement  which,  combined,  constitute 
perfection  of  workmanship. 

Now  one  of  the  first,  indeed  an  indis¬ 
pensable,  requisite  in  a  lathe,  in  order  to 
insure  truth,  is,  that  the  mandrel  or  spin¬ 
dle  be  made  to  fit,  with  the  most  rigorous 
accuracy,  the  collars,  bushes,  journals,  or 
bearings,-]-  in  which  it  revolves.  This  is 
generally  effected,  by  first  turning  the 
collet  of  the  mandrel  a  mere  trifle  larger 
than  the  collar,  and  then  grinding  it  in, 
after  the  collar  is  fixed  in  the  puppet,  with 
Turkey-stone  dust  and  oil ;  emery  must 
not  be  used,  as  it  enters  into  the  pores  of 


*  Mr.  Joseph  Whitworth,  of  Manchester,  in  a 
paper  “  On  Plane  Metallic  Surfaces,  and  on  the 
proper  Mode  of  Preparing  them.” 

t  1  use  these  expressions  indifferently,  as  be¬ 
ing  synonymous. 


the  metal,  and  can  never  be  entirely  re¬ 
moved  by  any  subsequent  treatment.  This 
presupposes  the  internal  shape  of  the  col¬ 
lar  to  be  conical,  in  which  the  coned  por¬ 
tion  of  the  mandrel,  acting  as  a  wedge, 
renders  it  sensible  to  the  least  pressure  of 
the  back  regulating  screw,  and  thus  pre¬ 
cludes  the  possibility  of  either  end-shake 
or  lateral  movement ;  added  to  which,  the 
distance  or  height  from  the  bed  of  the 
lathe  to  the  axis  of  the  mandrel  originally 
determined,  is  uniformly  preserved — a 
matter  of  no  inconsiderable  value,  where 
accurate  work  is  to  be  executed,  but  which 
cannot  be  insured  by  a  compound  collar, 
for  this  reason,  the  position  of  the  lower 
half  of  the  collar  is  fixed  and  invariable  ; 
whereas  the  upper  half  is  moveable,  and 
tightened  on  the  collet  of  the  mandrel  by 
means  of  a  top  screw,  to  cause  it  to  fit. 
Thus,  as  the  material  of  which  the  collar 
is  composed  wears,  the  top  screw  forces 
the  upper  half  down  ;  but  the  lower  being 
a  fixture,  the  original  position  of  the  man¬ 
drel  is  destroyed,  and  the  two  parts  of  the 
collar,  instead  of  being  segments  of  the 
same  circle,  would,  if  continued,  describe 
two  very  different  figures.  This  form  of 
collar,  moreover,  is  liable  to  an  objection, 
arising  from  its  disproportioned  and 
clumsy  size,  being  calculated  only  for  a 
large  parallelogram-shaped  puppet ;  and 
the  unsightly  appendage  of  a  top  screw, 
to  adjust  the  upper  half  of  the  collar  to 
fit  the  mandrel,  without  the  aid  of  which, 
in  a  short  time,  the  collar  would  become 
too  loose  on  the  mandrel.  I  have  the 
authority  of  Mr.  Alexander  Stiven,  of 
Manchester  (who  has  had  great  experience 
in  these  matters,  and  is  patentee  of  a  most 
efficient  lever  or  concentric  chuck),  for 
stating,  that  conical  collars  of  the  descrip¬ 
tion  recommended  in  my  paper,  inserted 
in  the  Penny  Mechanic,  No.  9,  p.  344, 
are  decidedly  superior  to  the  cylindrical — 
that  is,  where  the  substance  to  be  turned 
does  not  exceed  4  cwt. ;  but  above  that 
weight  he  recommends  the  common  cy¬ 
lindrical  bearings.  In  this  opinion  1  find 
all  the  first-rate  Lancashire  machinists 
coincide  ;  one  of  whom,  Mr.  John  Hick, 
of  Bolton,  assured  me,  in  a  letter  I  re¬ 
ceived  from  that  gentleman  a  short  time 
ago,  that  he  has  a  very  large  and  power¬ 
ful  lathe  fitted,  with  double  conical  col¬ 
lars  of  cast  steel,  which  has  been  in  daily 
use  for  the  last  fourteen  years,  and  is  now 
in  as  good  and  perfect  condition,  as  when 
the  collars  were  first  put  in.  'This  evidence 
of  the  superiority  of  cast  steel  for  the 
material,  and  double  or  reversed  cones, 
as  regards  the  shape,  is,  to  my  mind,  con¬ 
clusive,  both  in  respect  of  the  one,  and 
'  the  other  as  applied  to  the  collars  of  a 
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lathe.  These  reverb  cones,  both  inter¬ 
nal  and  external,  require  to  be  bored  and 
turned  in  the  most  accurate  manner ,  a 
slide-rest,  with  a  graduated  plate  to  denote 
the  angle,  removes  every  difficulty,  and 
renders  the  operation  comparatively  easy. 

I  am  not  prepared  to  decide  on  the 
amount  of  friction,  whether  greater  or  less, 
in  steel,  cast-iron,  brass,  gun-metal,  or 
any  compound  of  zinc  and  tin,  or  zinc  and 
regulus  of  antimony.  Theory  informs  us, 
dissimilar  metals  have  less  friction  than 
similar;  but  here  exjwrience  interferes, 
denying  the  allegation.  The  truth  is,  we 
know  little  or  nothing  of  the  nature  and 
properties  of  friction.  That  it  exists, 
none  may  deny  ;  but  its  origin,  the  law  it 
obeys,  and  its  functions,  are  yet  to  be  de¬ 
termined.  Such  is  the  candid  avowal  of 
more  than  one  engineer  on  this  difficult 
subject,  in  which  the  results  presented 
i : i  daily  practice,  strangely  clash  with  the 
deductions  of  theory. 

If  “  W.  H.”  refer  to  my  former  paper, 
he  w  ill  see  I  was  aware  of  the  alloy  form¬ 
ed  by  melting  zinc  with  tin.  I  con¬ 
fess  I  have  never  tried  a  conical  collar  of 
this  compound,  hut  I  will  shortly  do  so, 
and  fairly  try  its  merits,  by  causing  a 
mandrel  to  work  at  one  end  in  a  cast- 
steel  bearing,  and  at  the  other  in  one  of 
the  alloys  recommended  by  “  W.  H./' 
both  l>eing  conical  and  reversed. 

Perhaps  some  of  your  mechanical  read¬ 
ers  are  not  aware  that  the  durability  of 
any  l»earing.  of  which  zinc  forms  a  prin¬ 
cipal  part,  depends  on  the  manipulatory 
process  while  melting.  This  metal  must 
not  he  subjected  to  a  greater  degree  of 
heat  than  is  sufficient  to  render  it  fluid  ; 
the  tin  is  then  to  be  added,  and  the  whole 
stirred,  to  insure  a  perfecl  union.  A  piece 
of  paper  is  a  good  test  to  ascertain  the 
right  time  for  pouring  the  metal  into  the 
mould — i.  e.  when  the  heat  is  just  suffi¬ 
cient  to  scorch,  but  not  ignite,  the  paper. 
This  mode  of  treatment  requires  more 
care  than  is  commonly  bestowed  ;  but  1 
can  vouch  for  the  superiority  of  the  cast¬ 
ing  thus  produced,  particularly  if  the  zinc 
be  previously  purified  by  the  process  re¬ 
commended  in  No.  48.  page  383. 

I  remain  yours,  &c., 

Ax  Amateur  Mechanic. 


I M  PRO V ED  PADDLE- W H  EELS 

To  the  Editor  of  the  Penny  Mechanic  u 
Chemist. 

Stii,—. ft  being  a  desideratum  in  stea 
navigation,  to  construct  a  paddle-wE 
that  will  always  keep  the  float. boards 


a  vertical  position,  I  therefore  suggest, 
that  the  float- boards  be  hung  between  the 
two  side-wheels  by  gudgeons,  in  such  a 
manner  as  to  allow  them  to  revolve.  On 
the  end  of  one  gudgeon  is  fixed  a  pinion- 
wheel  ;  and,  in  this  manner,  may  eight, 
ten,  or  more  paddles  he  hung  between  the 
side-wheels,  with  their  pinions  on  the 
outside  thereof.  On  the  paddle-shaft 
is  a  spur-wheel,  which  runs  loose  and  in 
gear  with  all  the  pinions  which  are  car- 
ried  round  it.  The  velocity  of  the  spur- 
wheel  should  he  such,  and  in  the  same 
direction,  that  while  the  paddle-wheel 
goes  once  round,  the  , spur-wheel  may  go 

.  diaro.  pinion  .  *  , 

l  -r. -  times  round  ;  by  these  means 

main.  spur  7  J 

the  float-hoards  will  all  be  kept  in  a  ver¬ 
tical  position. 

W h.  Ashton. 


THE  CHEMIST. 

COMBUSTION. 

(Continued  from  page  4-lflJ 

Com hustiri.e  bodies  are  those  substances 
which  are  said,  in  common  language,  to 
burn.  During  the  combustion,  they  ap¬ 
pear  to  emit  light  and  heat,  and,  at  the 
same  time,  gradually  waste  away.  When 
this  change  has  reached  its  maximum,  the 
process  of  combustion  is  at  an  end. 

The  class  of  combustibles  is  very  numer¬ 
ous;  but  all  the  bodies  belonging  to  it 
may  be  subdivided  into  three  sets — viz. 

1.  Simple  combustibles;  2.  Compound 
combustibles  ;  3.  Combustible  oxides. 

Simple  Combustibles. 

1.  Sulphur.  4.  Hydrogen  gas. 

2.  Phosphorus.  5.  Ail  the  metals. 

3.  Diamond. 

Compound  Combustibles. 

1  he  compound  combustibles  consist  of 
compounds,  formed  by  the  simple  com¬ 
bustibles  uniting  together  two  and  two, 
and  are,  of  course,  much  more  numerous 
than  the  simple  combustibles.  rl  h*-y  may 
be  arranged  under  the  five  following 
heads : — 

1.  Sulphurets. 

2.  Phosphurets. 

3.  Carburets. 

4.  Alloys. 

5.  Sulphurated,  phosphorated,  and  car¬ 
bonated  hydrogen. 

I  be  combustible  oxides  are  either  sim¬ 
ple,  having  a  single  base,  or  compound, 
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having  more  than  one  base.  All  the  sim¬ 
ple  combustible  oxides  are,  by  combustion, 
converted  into  acids. 

II.  The  Supporters  of  Combustion  are 
bodies  which  are  not  of  themselves,  strict¬ 
ly  speaking,  capable  of  undergoing  com¬ 
bustion,  but  which  are  absolutely  neces¬ 
sary  for  the  process  ;  for  no  combustible 
body  can  burn,  unless  some  one  or  other 
of  them  be  present.  Whenever  they  are 
excluded,  combustion  ceases.  All  the 
supporters  of  combustion,  known  at  pre¬ 
sent,  are  the  following  six  : — 

1.  Oxygen  gas. 

2.  Air. 

3.  Gaseous  oxide  of  nitrogen. 

4.  Nitrous  gas. 

5.  Nitric  acid. 

6.  Oxygenated  muriatic  acid. 

There  are,  indeed,  certain  substances 
besides  these,  which  possess  nearly  the 
same  properties  ;  these  shall  be  afterwards 
enumerated  under  the  title  of  partial  sup¬ 
porters.  They  all  contain  one  common 
principle — namely,  oxygen. 

III.  The  Incombustible  Bodies  are  nei¬ 
ther  capable  of  undergoing  combustion 
themselves,  nor  of  supporting  the  combus¬ 
tion  of  those  bodies  that  are ;  they  are, 
therefore,  not  immediately  connected  with 
combustion.  At  present  we  are  acquaint¬ 
ed  with  about  thirteen  incombustible  bo¬ 
dies,  not  reckoning  the  compounds  which 
they  are  capable  of  forming  with  each 
other.  Those  are, 

1.  Nitrogen  gas. 

2.  The  alkalies. 

3.  The  earths. 

Some  of  the  alkalies  and  earths  possess 
certain  properties  in  common  with  com¬ 
bustibles,  and  are  capable  of  exhibiting 
phenomena  somewhat  analogous  to  com¬ 
bustion  ;  which  will  be  described  after¬ 
wards  under  the  title  of  “semi-combus¬ 
tion.” 

III.  In  every  case  of  combustion,  there 
must,  therefore,  be  present  a  combusti¬ 
ble  body  and  a  supporter  of  combustion. 
During  combustion,  the  combustible  al¬ 
ways  unites  with  the  oxygen  of  the  sup¬ 
porter.  It  is  this  combination  which  oc¬ 
casions  the  apparent  waste  and  alteration 
of  the  combustible.  rl  he  new  compound 
thus  formed,  is  a  product  of  combustion. 
Every  product  of  combustion  is  either, 
1.  Water;  2.  An  acid  ;  or,  3.  A  metallic 
oxide.  It  is  true,  indeed,  that  other  bo¬ 
dies  sometimes  make  their  appearance 
during  combustion  ;  but  these  will  be 
found,  upon  examination,  not  to  be  pro¬ 
ducts,  nor  to  have  undergone  combustion. 


Thus,  one  of  the  two  characteristic 
marks  which  distinguish  combustion — - 
namely,  the  apparent  waste  and  alteration 
of  the  combustible  body,  has  been  fully 
explained.  For  the  explanation  of  it  we 
are  indebted  to  Lavoisier. 

But  though  the  combination  of  the 
combustible  with  oxygen,  be  a  constant 
part  of  combustion,  yet  the  facility  with 
which  combustibles  burn,  is  not  propor¬ 
tional  to  their  apparent  affinity  for  ox¬ 
ygen. 

Phosphorus,  for  instance,  burns  more 
readiljtthan  charcoal;  yet  charcoal  is  ca¬ 
pable  of  abstracting  oxygen  from  phos¬ 
phorus,  and,  of  course,  has  a  greater  af¬ 
finity  for  it.  The  combustible  oxides  take 
fire  more  readily  than  some  of  the  simple 
combustibles;  thus,  charcoal  burns  more 
easily  than  diamond  ;  alcohol,  ether,  and 
oils,  are  exceedingly  combustible  ;  where¬ 
as,  all  the  metals  require  very  high  tem¬ 
peratures  when  the  supporter  is  air. 

This  greater  combustibility  of  combus¬ 
tible  oxides  is,  probably,  owing  to  the 
weaker  affinity  by  which  their  particles 
are  united.  Hence  they  are  more  easily 
settled  than  homogeneous  particles,  and, 
of  course,  combine  more  readily  with 
oxygen.  Those  simple  combustibles 
which  melt  easily,  or  which  are  in  the 
state  of  elastic  fluids,  are,  also,  very  com¬ 
bustible,  because  the  cohesion  between 
their  particles  is  easily  overcome. 

It  is  owing  to  the  same  inferiority  in 
the  cohesion  of  heterogeneous  particles, 
that  some  of  the  compound  supporters  oc¬ 
casion  combustion  in  circumstances,  when 
the  combustibles  would  not  be  acted  on 
by  simple  supporters. 

Thus  phosphorus  burns  in  air  at  the 
common  temperature :  but  it  does  not 
burn  in  oxygen  gas,  unless  its  tempera¬ 
ture  be  raised.  In  oxygenated  muriatic 
acid  gas,  phosphorus  burns  rapidly  at  the 
common  temperature  of  the  air,  and  so  do 
severa-1  of  the  metals ;  though  they  can¬ 
not  be  made  to  burn  in  air,  except  at  a 
very  high  temperature.  Thus,  also,  oils 
burn  rapidly  when  mixed  with  nitrous 
acid.  Nitrous  gas,  and  the  gaseous  oxide 
of  nitrogen,  constitute  exceptions  to  this 
rule. 


THE  GENERAL  RECIPE  BOOK. 


To  Cast  Figures  in  Imitation  of  Ivory. — 
Make  isinglass  and  strong  brandy  into  a 
paste  with  powdered  egg-shells,  very 
finely  ground  ;  you  may  give  it  what  co¬ 
lour  you  please ;  but  cast  it  warm  into  the 
mould  till  dry,  and  you  will  find,  on  tak- 
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ing  it  out,  that  it  bears  a  very  strong  re¬ 
semblance  to  ivory. 

To  Soften  Iron  or  Steel.  Take  a  little 
clay,  cover  your  iron  with  it ;  temper  it 
in  a  charcoal  fire,  or  quench  the  iron  or 
steel  in  the  juice  or  water  of  common 
beans. 

Peppermint  Drops. — The  best  pepper¬ 
mint  drops  are  made  by  sifting  finely- 
powdered  loaf-sugar  into  lemon-juice,  suf¬ 
ficient  to  make  it  into  a  proper  consist¬ 
ence  ;  then,  gently  drying  it  over  the  fire 
for  a  few  minutes,  and  stirring  in  about 
fifteen  drops  of  oil  of  peppermint  for  each 
ounce  of  sugar,  dropping  them  from  the 
point  of  a  knife,  like  the  ginger-drops,  in 
the  next  article.  Some,  instead  of  using 
lemon-juice,  or  any  heat,  merely  mix  up 
the  sugar  with  whites  of  eggs,  beating  the 
whole  well  together,  dropping  it  on  white 
paper,  and  diving  the  drops  gradually  be¬ 
fore  the  fire  at  a  distance. 

Ginger  Drops, — These  drops  may  be 
made  in  the  following  manner: — Beat  in 
a  marble  mortar  an  ounce  of  the  best  can¬ 
died  orange-peel,  with  a  little  loaf-sugar, 
and,  when  it  becomes  a  smooth  paste,  add 
half-a-pound  of  loaf-sugar,  and  half  an- 
ounce  of  the  best  powdered  ginger;  then, 
with  a  little  water  to  dissolve  the  sugar, 
boil  the  whole  to  a  candy,  and  drop  it  off 
from  the  point  of  a  knife,  on  writing-pa¬ 
per,  in  small  round  drops.  They  will 
come  off  the  paper.  When  quite  cold, 
should  be  kept  in  papered  boxes. 

Harley  Sugar.  —  Put  some  common  or 
clarified  syrup  into  a  saucepan  with  a 
spout,  and  boil  it  till  it  comes  to  a  thickish 
consistence;  carefully  take  off  any  scum 
that  may  arise,  and,  having  prepared  a 
marble  stone,  either  with  oil  or  butter, 
just  sufficiently  to  prevent  it  sticking, 
pour  the  syrup  eently  along,  while  hot,  at 
each  end,  and  let  it  remain  till  cold,  when 
it  will  be  fit  for  immediate  use.  The 
rasped  rind  of  lemon,  boiled  out  of  the 
gives  a  very  agreeable  flavour  to 
barley  sugar,  and,  indeed,  the  best  is  so 
prepared  ;  so  are  harley  drops. 

To  make  Starch. — Peel  and  grate  a 
quantity  of  potatoes,  put  the  pap  in  a 
coarse  cloth  between  boards,  and  press  it 
into  a  dry  cake.  The  juice,  thus  pressed 
out  of  the  potatoe,  must  be  mixed  with  an 
equal  quantity  of  water,  and,  in  an  hour’s 
time,  will  deposit  a  fine  sediment. 

miscellanea. 

If  indmil  !<>.—' The  force  of  wind  at  ten 
miles  an  hour,  is  £  lb.  per  square  fool;  at 
14  miles  an  hour,  it  is  1  lb.  ;  at  2i)  miles, 
^Ibs. ;  at  25  miles,  3  lbs. ;  at  35  miles,  is 


C  lbs. ;  at  45  miles,  10  lbs. ;  at  f»0  miles,  is 
17  jibs.  ;  and  at  1 00  miles,  is  nearly  50  lbs. 
To  give  the  fullest  effect  to  this  force, 
the  sails  are  inclined  to  the  axis  from  72“ 
to  75*.  The  tops  of  the  sails  often  move 
thirty  miles  an  hour.  From  tip  to  tip  is 
about  seventy  feet,  and  the  breadth  from 
five  to  six  feet.  Windmill  sails  move 
thirty  miles  an  hour,  or  forty-four  feet 
per  second  ;  and  if  they  are  inclined  to 
the  wind  from  filio  to  SO0,  the  effect  is 
six-sevenths  the  force  of  the  wind.  The 
velocity  of  the  wind  per  second  is,  to  the 
turns  of  the  sails  per  minute,  as  5  to  13. 
The  effect  is  the  sixth  of  the  force  of  the 
wind,  or,  generally,  equal  to  eleven  horses 
at  a  walking-wheel. 


INSTITUTIONS. 

LECTURES  DUaiNQ  THK  WKKK. 

London  Mechanics'  Institution,  20,  Southampton 
Buildings,  Chancery  Lane. — Wednesday,  De¬ 
cember  29,  J.  Scofern,  Esq.,  on  Explosive 
Compounds.  Friday,  December  31,  B.  R. 
Haydon,  Esq.,  on  the  Lite  and  Adventures  of 
the  Elgin  Marbles.  At  half-past  eight  pre¬ 
cisely. 

Westminster  Literary  and  Scientific  Institution, 
0  and  7,  Great  Smith  Street. — Thursday, 
Dec.  30.  Sheridan  Knowles,  Esq.,  on  An¬ 
cient  and  Modem  Tragedy.  At  half-past  eight. 

Bermondsey  and  Ilotherhithe  Literary  and  Scien¬ 
tific  Institution,  4§,  Church  Street,  Kolhei- 
hi  the. — Monday,  December  27,  General  Quar¬ 
terly  Meeting.  At  half-past  eight  precisely. 
Mutual  Instruction  Society,  10,  Great  Tower 
Street,  City. —  Monday,  Dec.  27,  Quarterly 
Meeting.  At  hulf-pasl  eight. 

Clerkenwell  und  Pentonvillc  Teetotal  Youths' 
Mutual  Instruction  Society,  at  Eagle  Court 
Chapel,  West  Smithfield. — Tuesday,  Dee.  2S, 
Mr.  Digby,  on  Music,  with  illustrations.  At 
eight  o'clock. 

QUERIES. 

How  to  make  diamond  cement?  T. 

W  !uit  is  the  reason  of  the  phosphorescent  ap¬ 
pearance  and  sulphureous  smell  perceived  upon 
rubbing  two  quartz  pebbles  together? 

A.  Y.  C.  • 

How  to  make  stone-blue ?  J.  F.  M. 

How  to  bronze  brass ?  E.  H.  T. 

A  description  of  MT'arlane’s  calculating  plani¬ 
sphere?  W. 

How  to  keep  locks  and  kevs  bright  and  clean  ? 

A.  O.  S. 

Into  what  length  of  a  thread  can  a  pound  of 
wool  be  spun?  Also,  would  the  addition  of  a 
third  slip  of  glass  in  a  kaleidoscope  produce  any 
superior  effect?  J.  J.  Brooks. 

W  hat  are  the  names  of  the  gases  employed  in 
the  experiment  of  burning  a  candle  tn  ajar  con- 
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taining  these  two  gases,  one  of  which  aids  com¬ 
bustion  in  a  beautiful  and  surprising  manner, 
while  the  other  almost  extinguishes  the  light  the 
moment  it  comes  in  contact  with  the  taper  ? 

A  Working  Man. 

An  amateur  mechanic  will  feel  obliged  for  a 
description  of  the  improved  lathe  and  slide-rest 
for  turning  flat  surfaces,  of  the  late  Earl  Stan¬ 
hope,  or  a  reference  to  any  work  containing 
such  description  ?  Also,  he  wishes  to  know  the 
journal  in  which  Mr.  Wightman,  of  Malton, 
communicated  an  account  of  a  lathe  and  ap¬ 
pendages  for  ornamental  turning,  invented  by 
himself,  which  are  very  imperfectly  delineated 
in  “  The  Engineers’  and  Mechanics’  Encyclo¬ 
paedia,”  vol.  2,  p.  822-5 ;  the  editor  stating,  he 
takes  the  description  of  the  lathe  “  from  a  peri¬ 
odical  journal,  as  explained  by  Mr.  Wightman 
himself.’’  Any  information  relative  to  improved 
lathes,  chucks,  the  slide-rest,  or  other  adjuncts  to 
the  lathe,  will  be  esteemed  a  favour,  if  addressed 
to  “  A.  M.,"  care  of  the  Editor  of  the  Penny 
Mechanic. 

How  to  make  tinsel,  such  as  is  put  upon  dra¬ 
matic  prints  ?  P.  T. 

Plow  to  make  cement  that  will  resist  the  action 
of  sea  water  ?  Also,  how  many  beats  an  hour 
does  a  common  seconds  clock  make  ?  A.  Z. 

Do  any  of  the  readers  of  the  Mechanic  hap¬ 
pen  to  have  “  Gill's  Technical  Depository 
London.  11  vols. ;  “  Gill’s  Technological  Repo¬ 
sitory,”  Lond.,  6  vols;  both  were  published  in 
numbers.  If  they  have,  and  are  disposed  to 
assist  a  brother  labourer,  I  shall  be  glad  either  to 
pay  whatever  may  be  thought  fair  for  the  loan — 
say  for  a  month  or  six  weeks— or  purchase  out¬ 
right.  A.  M. 

How  to  make  earthen  vessels  of  any  shape  or 
size,  to  contain  exactly  any  given  quantity  of 
liquid?  W.  H.  T. 

Where  can  I  purchase  “  The  Carver  and  Gild¬ 
er’s  Guide?”  Also,  the  best  place  to  buy  good 
coloured  gold  leaf?  S.  G. 

The  size  of  the  cylinder,  of  the  cylinder’s 
length,  and  the  bore  of  cylinder  of  a  high-pres¬ 
sure  steam-engine,  and,  also,  the  steam-boiler’s 
size  and  weight  on  the  valve?  Also,  the  best 
hardening  cement  for  the  joints?  A. 

Whether  there  is  any  mineral  or  metal  that 
will  fire  to  a  real  red,  at  a  heat  from  40°  to  60° 
Wedgwood?  How  are  the  water-colour  cakes 
made?  Also,  what  is  printing-ink  made  of? 

A.  B.  C. 

I  have  a  large  looking-glass,  which,  I  find,  is 
a  little  injured  on  the  face  with  some  scratches, 
and  the  silver  a  little  damaged  on  one  corner  ; 
how  can  1  repair  it?  I  have  some  glass  orna¬ 
ments,  some  of  them  nearly  half-an-incb  thick  ; 
how  can  I  make  a  hole  through  them  to  convey 
a  wire  through?  T.  S. 

Where  to  procure  the  ess.  angelica ;  or  how 
to  extract  the  same  without  distillation? 

B.  Groom. 

How  to  weld  cast  steel?  S.  L  .G. 

How  to  stain  wood  of  various  colours? 

P.  W. 


What  is  the  price  of  the  work  on  “  Electro¬ 
magnetism,”  published  by  Messrs.  Watkins  and 
Hill,  of  Charing  Cross?  S.  G. 

Which  is  the  best  work  on  practical  anatomy 
that  has  been  published  lately?  G.  Starkey. 

ANSWERS  TO  QUERIES. 

Ductility  of  Gold. — One  ounce  of  gold  will 
gild  a  silver  wire  more  than  1300  miles  long.  It 
has  been  calculated  by  Black,  that  it  would  take 
14,000,000  of  films  of  gold,  such  as  is  on  some 
fine  gilt  wire,  to  make  up  the  thickness  of  an 
inch. — Fifty-six  square  inches  of  gilding  weigh 
but  one  grain,  so  that  a  troy  pound  would  gild 
2240  square  feet,  or  forty-six  feet  each  way. 
Gold  wire  may  be  extended  fifty  miles  to  the 
ounce.  Gold  leaf  can  be  reduced  to  the  3000th, 
part  of  an  inch,  and  gilding  to  the  10,000,000th, 
and  silver  leaf  to  the  170,000th.  The  specific 
gravities  are  193  to  105.  The  luO, 000th  part  of 
a  grain  of  gold  may  be  seen  by  the  naked  eye, 
and  a  cube  of  gold,  whose  side  is  but  the  hun¬ 
dredth  of  an  inch,  has  2433  millions  of  visible 
parts.  A  cylinder  of  silver,  covered  with  gold 
leaf,  may  be  drawn  out  350  miles  long,  and  yet 
the  gold  wire  will  cover  it. 

Gold  Coin. — Gold  is  too  soft  to  be  used  pure, 
and,  to  harden  it,  it  is  alloyed  with  copper  or  sil¬ 
ver.  In  its  pure  state,  gold,  bullion  is  considered 
as  twenty -four  carats,  and  then  it  is  sold  by  the 
number  of  caiats  of  pure  gold;  and  gold  of 
twenty-two  carats  is  that  used  in  our  coin  ;  two 
parts  of  which  are  copper  or  silver.  Gold  plate 
is  about  eighteen  carats,  or  one-fourth  copper. 

P.  T. 

To  Detect  Copper  Alloy  in  Gold. — Dissolve 
the  gold  in  nitro-muriatie  acid,  add  three  times 
its  quantity  by  measure  of  pure  water,  and  drop 
in  gradually  solution  of  ammonia.  If  copper  be 
present,  the  supernatent  solution  will  be  a  deep- 
blue  colour.  If  no  copper  be  present,  a  bright- 
yellow  precipitate  will  be  thrown  down,  which 
precipitate  is  fulminating  gold,  an  exceedingly 
dangerous  composition.  H. 

“  Fred.  B.”  Nothing  satisfactory  can  be  told 
him  (unless  he  were  to  have  a  drawing  sent  him 
“  to  work  to”);  as  the  manner  of  fixing  the  cylin¬ 
ders  in  the  frames  depends  on  the  plan  of  the 
models.  There  is,  however,  very  often  “  lugs  ” 
cast  upon  some  part  of  the  cylinders,  that  are 
“  tapped,”  and  then  they  are  fastened  by  means 
of  small  screws.  Toothed  wheels  or  pinions  of 
any  size,  can  be  cast  either  in  brass  or  iron,  if 
the  pitch  is  not  much  less  than  an  eighth  of  an 
inch.  J.  Rogerson. 

To  make  Chloride  of  Nitrogen. — Dissolve  mu¬ 
riate  of  ammonia  (sal  ammoniac)  in  water,  but 
not  saturate  it.  Invert  over  it  a  vessel  containing 
chlorine,  and  let  it  precipitate.  When  in  con¬ 
tact  with  oils  or  phosphorus,  it  explodes  violently. 
No  more  than  one  grain  should  be  used.  To 
make  the  chlorine,  place  in  a  retort  a  mixture  of 
salt  and  black  oxide  of  manganese,  and  pour  on 
it  dilute  sulphuric  acid.  Assist  the  development  of 
the  gas  by  the  heat  of  a  spirit-lamp. 

Quadrochloride  of  Nitrogen  (sometimes  called 
chloride  of  nitrogen). — It  may  be  prepared  by 
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dissolving  an  ounce  of  hydtochlorute  of  awmoni# 
in  twelve  or  sixteen  or.  of  hot  »Hrr;  ami  when 
Uic  solution  boa  cooled  to  the  temperature  of  06*, 
a  gla»*  bottle  with  n  wide  mouth,  full  of  chlorine, 
it  inverted  in  it-  The  solution  gradually  absorbs 
the  chlorine,  and  acquires  a  yellow  colour;  and, 
in  about  twenty  minute*,  globule*  of  a  yellow 
lluic!  an-  seen  floating  lik<*  oil,  upon  iui  surface, 
which,  after  acquiring  the  tire  of  a  small  pea, 
ainka  to  the  bottom  of  the  liquid.  The  drops  of 
the  chloride,  as  the  y  descend,  should  be  collected 
in  a  sm  .11  voice  r  of  lead,  placed  for  that  pur¬ 
pose  under  the  mouth  of  the  baiic.  It  is  also 
readily  obtained,  by  vihj  ending  n  fragment  of 
hrdrucldoiate  of  ammonia  (sal  ammoniac)  in  a  so¬ 
lution  of  hyporhlorout  arid.  Quadroehloride  of 
or,"te  must  be  used  with  the  gn-;Utst  caution,  its 
explosive  force  being  great.  F.  R. 

In  No.  78,  1M0,  I  notice  an  inquiry  by  “  J. 
Nicklin,/  f«»r  a  description  of  tin*  most  superior 
lathe  in  general  use,  w  ith  the  over-hand  motions, 
da*.,  for  working  the  engine-work  on  watches. 
Ate.  As  1  cannot  discover  that  this  query  has 
been  answered,  I  would  suggest  to  “  J.  Nicklin," 
that  a  more  definite  and  distinct  statement  would, 
probably,  produce  a  vdi '.factory  answer.  “  J.  N." 
is,  evidently,  but  a  novice  in  the  art;  as,  u>  treat 
his  question  at  length,  would  require  a  moderute- 
sir.«d  volume, inasmuch  as  it  embraces  the.  theory 
and  practice  of  ornann-ntal  turning,  with  *he  ne¬ 
cessary  adjuncts  of  the  straight  line,  eccentric, 
and  cycloidal  ohm  ks.  See.  However,  should 
*"J.  Nicklin"  still  seek  information  on  this  sub¬ 
ject,  and  will  plainly  state  precisely  what  he 
wants,  I  will  endeavour  to  assist  him. 

**  B.  0.  J.”  I  shall  have  real  pleasure  in  for¬ 
warding  the  views  of  a  man  who,  in  ray  opinion, 
deserve*  to  lie  encouraged  bv  those  who  have 
been  blessed  with  a  better  education  and  greater 
advantages  than  himself.  So  beautiful  an  illus¬ 
tration  of  the  mens  tan- r  in  corpotc  tano,  is,  un¬ 
happily.  rare  among  those  who  earn  th<  ir  daily 
bread  by  the  sweat  of  their  brow.  If  “  B.  0.  J.“ 
is  not  in  haste,  he  will,  probably,  see  a  full  account 
of  the  slide-rest  and  the  eccentric  chuck,  both 
»mple  and  compound,  it.  the  pages  of  this  pe¬ 
riodical  during  the  coming  year  ;  bat  should  he 
have  immediate  occasion  for  cither,  and  will  ad¬ 
dress  n  letter  to  the  Rev.  AM.,  care  of  the  Editor 
oftlie  hssr  Mechanic,  such  instructions  shall 
be  forwarded  to  him  as  will  enable  him  to  <  nn- 
•tnirt  lioth,  and  at  a  moderate cost.  A.  M. 

Colourless  Vanish. — In  the  “  Transaction*  of 
the  Society  of  Am,  ‘  page  .19,  vol.  4-5,  two  dif¬ 
ferent  process’s  arc  described  for  procuring  a 
perfectly  colourless  vanrish  from  she II -lac. 

An  Amateur  Mechanic. 

A ction  of  J7.  Dairy's  Saj'ety-vahe  in  Coal 
Mines  —  The  gas  in  question  is  rarbu retted  hv- 
drogm,  and  th«  aafety-hunp  prevents  explosion 
by  conducting  away  tlie  beat  from  the  flame, 
r.vcry  o»tr  knows  that  a  single  pin  will  extinguish 
a  rushlight,  by  conducting  av.ay  th<-  h«-.ft  r»e- 
ocssary  to  the  snjq-.rt  of  the  dame.  On  Uds 
pnnnplc  the  wire  gaure  carries  awav  tlie  heat 
and  prevents  th«*  explosive  volume  around  tlie 
exirnor  of  the  lamp  being  exploded.  This  is 
p  y  tl*r  f#(t,  that  if  the  lump  h*-  imts^rMv) 


in  an  explosire  mixture,  and  n  current  of  hydro- 
gen  or  eaiburettcd  hydrogen  l>e  directed  against 
it,  this  cooling,  the  wirc-gaune  which  surrounds 
the  lamp,  will  cause  the  flume  to  pass  through 
tlie  meshes  of  the  w  ire,  und  explode  tlie  go*  in 
which  tl»e  lamp  is  immersed.  When  the  lamp 
is  taken  into  an  explosive  mixture,  tlie  inside  is 
tilled  with  flame,  should  the  explosive  mixture  be 
one-fifth  or  one-rixih  of  the  atmosphere ;  and, 
when  it  is  one-third,  the  men  can  uo  longer 
work. 

To  llronee  Pie  el  retype  Medals. — Make  the 
medal  tolerably  hot,  and  apply  with  a  brush  a 
solution  of  chloride  of  platinum.  I  have  found 
that  answer  the  purpose  best.  (j.  Stake kv. 

“  R.  W.  Berkley .”  The  instrument  required 
to  turn  wooden  cylinders  hollow  in  a  lathe,  de¬ 
pends,  in  some  measure,  on  the  length  of  the  cy¬ 
linder;  if  it  l>e  of  such  dimensions  that  it  can  lie 
attached  by  a  chuck  to  the  nose  of  the  mandrel, 
the  common  inside  tools  will  answer  the  pur¬ 
pose  ;  but  if  of  great  length,  the  intervention  of  u 
boring-collar  will  be  necessary.  This  “  R.  W. 
11.  will  find  well  described  und  portrayed  in 
“  The  Panorama  of  Science  and  Art,"  pp.  01,  (12. 
In  this  case,  the  shank  of  the  tools  must  l>e  pro 
portion  ally  longer.  Some  useful  hints,  bearing 
on  the  subject  of  “  It.  W.  H.V  query,  may  be 
seen  in  the  above-mentioned  work,  p.  82. 

TO  CORRESPONDENTS. 

J.  J.  Brooks. — Strain  the  mercury  through  toir 
placed  in  a  funnel.  The  exact  process  of  sil¬ 
vering  mirrors  is  described  in  page  35,  vol.  4. 

One  of  our  correspondents  sent  us,  a  short  time 
since,  an  old  American  ten-pound  note.  He 
wished  it  to  be  returned,  which  we  shall  be  glad 
to  do,  if  he  will  favour  us  with  his  address. 

N. —  The  smell  of  the  Macintosh  cloth  cannot 
be  remolded,  except  by  time  and  exposure  to  the 

air. 

A  Constant  Reader. — Phosphorus  is  not  reduci¬ 
ble  to  powder. 

M.  tranks. — IVe  would  refer  our  correspond!  nt 
to  A  o.  1  of  the  present  volume,  page  7 ;  No.  11, 
page  86,  and  No.  28,  page  224. 

It.  W.  Berkley  and  others. — We  are  in  receipt  of 

the  same  answers  to  queries  from  several  of  our 
respected  correspondents,  which  will  account  for 
many  not  being  inserted. 

W.  Iltjpcroft  will  find  a  full  description  of  the 
dissolving  views  in  Not.  43  and  44,  page  351, 
in  the  present  volume. 

Krratav — In  Nos.  43  and  44,  page  311,  for 

“  double  covered,"  rood  double  coned;  for  “  in  a 
key.  read  on  a  key  ;  for  “  Noveau"  read* Noutxuu. 
In  No.  15,  for  “  screw  lops  "  read  screw-taps. 
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*♦11  Street,  8tr«nd ;  and  mtr  be  b»d  of  »:J 
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Asiucultural  experiment,  391. 
Air-motive  engine,  Lewis’s,  162,  182; 

carriage,  202. 

Air-engine,  327. 

Alkalimeter,  cheap  Faraday’s,  310. 
Alumina,  acetate  of,  272. 

Ammonia,  acetate  of, 

Anchovies,  imitation  of,  184. 

Animal  substances,  preservation  of,  261, 

270. 

Animalcules  found  in  limestone,  166.  0 
Argand  and  common  lamp-burner,  458. 
Arsenic,  to  detect,  335. 

Artesian  well,  104. 

Architecture,  origin  of,  260,  286,  291,  333, 
342,  362. 

Astley’s  Amphitheatre,  fire  at,  ,218. 
Atmosphere,  weight  of,  247. 

Atmospheric  engine,  Bilbrough's,  106, 
135,  157,  174. 

Balloons,  on  guiding,  82,  157,  199. 

Barrel  organs,  improvement  in,  133,  360. 
Barometer,  Bunin’s,  157. 

Bank  notes,  280. 

Barytes,  acetate  of,  264. 

Barium,  312. 

Barometer,  to  purify  mercury  for,  394 ; 
cause  of  falling,  368. 

Beard’s  apparatus  for  taking  likenesses, 

167. 

Biographical  Notices,  436,  443,  451. 
Birds,  to  intoxicate,  376. 

Bismuth,  metallic,  to  obtain  from  the  ox¬ 
ide,  288. 

Blacklead  pencils,  manufacture  of,  6,  101. 
Blowpipe,  improved,  83,  386  ;  spirit,  445  ; 

cheap  hydraulic,  458. 

Blue  ink,  to  make,  24. 

Breakwater,  Captain  Tayler’s,  398. 
British  Association,  127. 

Bude  light,  456, 

Caoutchouc,  412. 

Cardboard,  modelling  in,  442. 

Casts  from  medals,  seals,  &c.,  224. 
Centrifugal  force,  183. 

Cement  for  steam-joints,  455. 


Census  of  1841,  415. 

Circular  motion,  reciprocal,  442. 

Cider  making,  366. 

Chinese  clasps,  44. 

Chimneys,  method  of  building,  226. 
Chlorate  of  potash,  to  make,  352. 

(doth  boats,  157. 

Clocks,  self-winding,  215. 

Coal  mine,  description  of,  18. ; 

Copper  and  brass,  method  of  tinning,  56. 
Copper,  process  for  obtaining  from  copper 
slag,  10  ;  to  detect,  223. 

Coal,  origin  of,  263 ;  mines,  description 
of,  18. 

Combustion,  444,  452,  460. 

Comets,  127. 

Compensation  balance,  90. 

Crane,  description  of  Sproule’s,  50. 
Creation,  39. 

Creosote,  232. 

Crucibles,  composition  of,  164. 

Dahlia,  to  produce  a  blue  one,  208. 
Daniell’s  battery,  314. 

Diamond,  remarkable  properties  of,  157, 
159. 

Discovery,  interesting  one,  399. 
Dissolving  views,  351. 

Earthquake  in  India,  348. 

Electrotype,  7,  85,  224,  256,  346/432,  440 ; 
apparatus,  Starkey’s,  139;  bronzing, 
458. 

Electrotype  and  Daguerreotype,  combina¬ 
tion  of,  310. 

Electrography,  95. 

Electro-metallurgy,  134. 
Electro-magnetism,  397. 

Electro-magnetic  printing  telegraph,  295. 
Electricity,  204,  220,  229,  240,  242,  251, 
258,  275,  292,  315,  331  ;  method  of  ob¬ 
taining  the  kind  of,  345. 

Electric  kite,  422. 

Elliptic  turning,  266,  284,  290,  370. 
Equation,  solution  of,  348. 

Expansion  balance  checks,  77. 

Explosion  at  Spithead,_250. 

Eye,  the  human,  402. 

Fares,  advantage  of  low  ones,  86. 
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Ferruginous  chalk,  59. 

Filtering  apparatus,  improved,  31 H,  322. 

Fire-places,  grates,  kt„  430. 

Fixed  alkalies,  production  of  their  bicar¬ 
bonate*,  I  lib. 

Flame,  an  ever-burning,  93, 

Florentine  lake,  to  prepare,  352. 

Fluoric  acid,  347. 

Force,  on  the  regulation  of  accumulated, 
112. 

Fountain  lamps.  Young’s,  10. 

Fountain  for  shops,  Lewis’s,  330,  382,  427, 

i  ML 

Friction  hands,  for  stopping  steam-car¬ 
riages,  74. 

Fuel,  Stirling's  patent,  189. 

Funnel,  improved,  for  filtering,  357. 

Galvanism,  effect  of,  303,  366. 

Galvanic  pile,  apparatus  for,  303,  304; 
plant  protector,  2 10. 

Galvanometer,  Schweigger’s,  397. 

Gardens,  floating  ones,  143. 

Garnets,  artificial  ones,  312. 

Gat-burner,  Smith’s  patent,  07- 

Gas,  statistics  of,  70  ;  transferrer,  282. 

Geology,  70 ;  descriptive,  140,  103,  179, 
194,  202,  211,  227,  250,  208,  274,  282, 
298,  300,  31 1,  322,  330,  340,  350,  303, 
373,  379,  386, 396,  403.  410,  419,  436  ; 
chemistry  of,  91,  98,  108,  131,  140. 

Geological  science,  popular  views  of,  27, 
35,  40,  50,  03,  75,  83. 

(linger  beer,  recipe  for,  207. 

Glass  fibres,  patent  for  weaving,  2;  to 
paint  on,  for  magic  lanterns,  8,  2  -8  ;  to 
gild  on,  208  ;  colours  for  staining,  ; 
blowing,  258. 

Globe,  its  age,  39. 

Gold,  ductility  of,  7  ;  203. 

Grafting,  407. 

Grubs,  to  protect  plants  from,  235. 

Gun-stocks,  to  colour  and  polish,  1G0. 

Haunted  house,  234. 

Heat,  267,  283,  300,  31C,  324,  333;  radi¬ 
ation  of,  279. 

Hinge,  Gerish’s  patent,  98. 

Horses,  methods  of  assisting  fallen,  102. 

Hydrogen  gas,  to  produce,  88;  light  car- 
buretted,  128;  heavy  carburcited,  437  ; 
peroxide  of,  234. 

Hydrophobia,  remedy  for,  429. 

Ice,  ground,  13. 

Icebergs,  200. 

Indian  rubber,  336. 

Ink  white,  to  make,  184;  indelible,  190; 

blue  and  red,  20-1;  lithographic  black, 

3 1  2. 

Inkstand,  Walker  s,  175. 

Institutions,  Provident  and  Benevolent, 
*72,  170.  ^ 


Intoxicating  gas,  204. 

Iron  chains,’  to  tin,  80;  and  copper,  to 
punch  holes  through,  148;  houses,  157  ; 
method  of  obtaining,  212;  strength  of, 
223;  action  of  alkalies  on,  232. 

Ivory,  new  method  of  staining,  143; 
to  polish,  456.  « 

Lacquer  for  tin  or  brass,  40;  to  imitate 
gilding,  56. 

Lathe  bar,  improved,  70;  collar,  im¬ 
proved,  389,  459. 

I  Laughing-gas,  438. 

Leaden  coffins,  their  insecurity. 

Letter-clip,  self-acting  one,  414. 

Letter-balance,  Shadbolt’s  improved,  90. 

Level  of  a  country,  apparatus  for  finding, 
406,  427. 

Light,  308,  338,  411,  435  ;  absorption  of, 
by  plants,  210. 

Lighthouse,  new,  39G. 

Linen,  to  take  spots  out  of,  312. 

Lime,  233. 

Lithography,  on  the  art  of,  76. 

Locomotive  engines,  method  of  reversing, 
47;  wheels,  51  ;  varnish  for  boilers  of, 
296  ;  friction  in,  139. 

London  Bridge,  history  of,  92. 

London,  supply  of  water  to,  43,  GO,  81. 

Machinery,  important  invention  in,  389J 

Magnetism,  444.  \j 

Magneto-electric  induction,  389. 

Magnets,  soft-iron  induced,  400. 

Magic  lantern,  to  paint  slides  of,  100. 

Mahogany,  to  paint,  8. 

Malvern  water,  340. 

Man-of-war,  246. 

Manganese,  8;  to  test,  108,  197. 

Manufacture  of  blocks  at  Portsmouth,  149. 

Mandrel,  Hick’s  expanding,  300. 

Marble,  artificial,  staining  of,  14. 

Margary’s  patent  for  preserving  animal 
substances,  149. 

Mechanics,  on  the  state  of,  -124  ;  institu¬ 
tions,  311,  326. 

Mechanical  contrivance  for  modifying 
motion,  122. 

Mechanics*  cottages,  38!. 

Mercury  or  quicksilver,  205. 

Metals,  welding  of,  207. 

Metallic  relief  engraving,  87. 

Mineralogy,  100,  123,  132,  141,  152,  102, 
173,  1*8,  195,  203,  211,  219,  228,  243, 
252,  259,  209,270,  299,  300,  323,  341, 
305,  401. 

.Mosaic  gold,  preparation  of,  40. 

Moulds,  to  take,  256. 

Mule,  self-acting  one,  223. 

Muriatic  acid,  318  ;  gas,  221. 

.Musical  instrument,  new  one,  15;  va»- 
uish  for,  35. 
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atural  history,  study  of,  39. 
itrogen,  protoxide  of,  455;  gas,  244. 
itrous  gas,  253. 

il,  to  filter,  400. 
jpium  smoking  in  China,  80. 
ptihs  on,  and  preservation  of  sight,  2, 
19,  02,  124. 

rgans,  mechanism  of,  378,  418. 
rgan  pipes,  to  gild,  360. 
riental  steamer,  38. 
xygen  gas,  212. 

xygenated  muriatic  acid  gas,  390,  40C. 

addle-wheels,  improved,  460. 
aint,  Rouquette’s  new  patent,  142. 
antagraph,  description  of,  21. 
apier  mache  models,  199,  450. 
aradoxes,  three,  mechanical,  426. 
atents,  list  of  new,  23,  54,  68,  117,  155, 
190. 

atentlaws,  95;  Baron  Wetterstedt’s,  11)3. 
avement,  wooden,  288;  tesselated,'  349. 
JVIozaic,  at  Salzburg,  430. 
enny  Postage,  operation  of,  199,  399. 
ens,  manufacture  of  steel,  227- 
en,  new,  for  copying  music,  277* 
emission  caps,  manufacture  of,  413. 
erpetual  motion,  244,  304. 
hantasmagoria  lantern,  328. 
hilosophic  puzzle,  27.1  • 
hilosopher’s  stone,  126. 

'hotography,  48,  294,  454. 
hotogenic  paper,  method  of  preparing, 
72. 

hosphorus,  204. 

'icture-frames,  to  gild,  184. 

'lanets,  statistics,  119. 

'lanisphere,  calculating,  391. 

'ompey’s  pillar,  298. 

'opular  instruction,  109. 

'ost- office  money-orders,  235. 

'ot  manufactory,  visit  to,  64, 106,  153, 186. 
'otash,  carbonate  of,  245. 

'otassium,  iodide  of,  312. 

'loughs,  improved  gear  for,  357* 
'neumatic  trough,  to  construct  a  cheap 
one,  216. 

'ottery,  ancient  one,  223. 

'ower  loom,  mathematical,  16. 

'rinting  press,  Atlas,  434. 

'roblem,  solution  of,  237,  454. 

'russic  acid,  28,  37. 

luickmatch,  to  make,  351. 

Quicksilver,  apparatus  for  freezing,  42. 

Railway  accidents,  4,  7,39,102;  preven¬ 
tion  of,  20,  26,  51  ;  conveyance,  15  ;  me¬ 
chanical  arrangements  of,  21  ;  Great 
North  of  England,  22  ;  Edinburgh  and 
Glasgow,  111;  curves,  34;  carriages, 


to  heat,  36;  to  prevent  overturning, 
178  ;  trains,  patent  communication  ap¬ 
paratus,  78;  Stockton  and  Hartlepool, 
opening  of,  79 ;  carriage  wheels  and 
axletrees,  125,  431  ;  Sir  Fred.  Trench’s, 
on  bank  of  Thames,  354. 

Railways,  description  of,  55,  68,  215;  ca¬ 
pability  of,  56 ;  Northern  and  Eastern, 
263;  progress  of,  94,  182,  349  ;  Smith’s 
plan  for  resistance  of  shocks  on,  178. 

Recipes,  general,  222,  237,  246,  254,  262, 
271,  278,  287,  294,  303,  318,  327,  347, 
367,  383,  407,  414,  428,  438. 

Refrigerator,  Davison’s,  148. 

Retort  stand,  282. 

'  jf 

Reviews,  78. 

Roman  mines  in  Spain,  157- 

Royal  Exchange,  new,  325,  437. 

Sal  ammoniac,  patent  process  for  manu¬ 
facturing,  197  ;  to  make  pure,  440. 

Salt  mines,  20. 

Seraphine,  how  the  keys  act,  448. 

Ship,  great,  255. 

Silver,  Todd’s  patent  for  obtaining  from 
ores,  &c.,  196. 

Silver  tree,  to  make,  395. 

Slugs,  to  destroy,  238,  447. 

Smee’s  battery,  to  platinize  silver  plates 
for,  208. 

Sound,  transmission  of,  11. 

Spiders,  158. 

Spirit  lamp,  cheap  substitute  for,  183. 

Speculum  metal,  320,  351. 

Spades,  Herbert’s  patent,  67. 

Steam-navigation,  progress  of,  5  ;  engine, 
method  of  calculating  its  power,  446, 456; 
engine  making  and  engineering,  15;  en¬ 
gine,  on  the  slides  of,  147 ;  press,  for 
compressing  peat,  450. 

Stearine,  to  prepare,  440. 

Steel,  on  hardening,  171. 

Storm  at  Pluvigner,  67- 

Stuffing  for  beds,  chairs,  sofas,  &c.,  189. 
Sulphur,  277* 

Sulphuric  acid,  to  purify,  351. 

Sulphureous  acid  gas,  230. 

Sunflower,  319. 

Sundial,  ancient,  194. 

Swimming  apparatus,  Reeves’s,  190. 

Tanning,  new  mode  of,  296. 

Telescopes,  158. 

Telescope,  Ilerschell’s,  274. 

Tempering,  421. 

Thames  Tunnel,  130,  311,  439. 

Thermometer,  387- 

Thunder  storms,  395. 

Tinder-box,  pneumatic,  346. 

Topographical  representation,  247. 

Torpedo,  157. 

Tower  of  Loinjon,  conflagration,  394. 
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Trades’  Hall*.  86. 

Trafalgar,  launch  of,  220, 

Trapezoidal  bar,  advantages  of,  244. 

T-ee,  oldest  in  the  world,  320. 

Turning,  books  on  the  art  of,  1 14. 
Type-founding  machine,  215. 

Universal  Mental  Improvement  Society, 

47- 

Vallisneria,  7- 
Vegetation,  elements  of,  270. 

Velocipede,  Couchman’s,  170. 

Vices,  improvement  in,  20. 

Vinegar,  process  for  making,  lid. 

Violins,  447. 

Voltaic  electricity,  printing  by,  375. 


H  asps,  to  destroy,  230. 

Watch -making,  30 ;  light,  328. 

Water-clock,  Lewis’s,  34. 

W  ater,  reason  of  its  assuming  a  whitish 
appearance,  48. 

Water-mill,  patent,  58 ;  ram,  Lewis’s, 
115,  136;  hath  and  digester,  Starkey’s, 
122;  wheel  governor,  Sproule’s,  13S; 
mills,  Barker's,  143;  cheap  apparatus 
for  decomposition  of,  325 ;  glass  of, 
best  paid,  in  the  world,  327. 

Window-glass,  manufacture  of. 

Windmill  sails,  Bilbrough’s,  1 1C. 

Wire,  improved  machine  lor  covering,  410. 

W  ool,  887* 

Yankee  patriotism,  .200. 
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